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PREFACE. 


Soon  after  Mr.  Eldridge's  lamented  death,  June  29,  1905,  an  exam- 
ination was  made  of  his  unfinished  reports  on  the  oil  fields  of  Cali- 
fornia to  determine  in  what  shape  he  left  them.  His  field  work  had 
covered  a  period  of  approximately  one  year,  from  about  July  1,  1901, 
to  July  1,  1902.  During  this  time  he  had  examined  all  the  principal 
oil  districts  from  San  Mateo  County  southward  to  the  Santa  Ana 
Mountains.  He  had  planned  to  describe  the  oil  fields  of  this  entire 
area  in  one  large  monograph,  and  at  the  time  of  his  death  had  prac- 
tically completed  the  manuscript  and  accompanying  geologic  maps  for 
the  chapters  on  the  Parkfield  (Monterey  County),  Santa  Clara  Valley 
(Ventura  and  Los  Angeles  counties),  and  Puente  Hills  (Los  Angeles 
and  Orange  counties)  districts.  Poor  health  for  some  time  previous 
to  his  death  precluded  his  doing  more  than  this,  and  although  there 
were  copious  notes  relating  to  all  the  other  districts  none  of  these 
had  been  written  up.  The  sad  duty  of  preparing  the  neariy  com- 
pleted manuscript  for  publication  and  of  utilizing  the  remaining 
notes  for  other  reports  was  assigned  to  the  writer. 

In  order  to  facilitate  the  publication  of  the  chapters  nearest  com- 
pletion it  was  deemed  expedient  to  issue  them  one  or  more  at  a 
time  as  bulletins,  instead  of  in  a  single  monograph,  as  originally  con- 
templated by  Mr.  Eldridge.  This  change  in  the  method  of  publica- 
tion necessitated  some  changes  in  the  arrangement  of  the  text  and 
the  treatment  of  the  subject.  In  making  these  alterations,  however, 
it  has  been  the  writer's  sincere  effort  to  modify  as  little  as  possible 
Mr.  Eldridge's  style  of  writing  and  manner  of  presentation. 

The  text  and  geologic  maps  of  the  Santa  Clara  Valley  and  Puente 
Hills  reports  are  entirely  the  work  of  Mr.  Eldridge,  with  the  excep- 
tion of  some  changes  in  the  arrangement  and  some  minor  additions 
bringing  them  up  to  date.  The  choice  and  preparation  of  the  illus- 
trations and  the  preparation  of  the  cross  sections  fell  to  the  lot  of 
the  writer.  The  forbearance  of  the  reader  is  besought  for  any 
inconsistencies  or  deficiencies  in  this  bulletin,  as  they  are  doubtless 
largely  due  to  the  writer's  inability  to  interpret  and  transcribe  the 

ideas  which  Mr.  Eldridge  recorded  in  his  notes. 

Ralph  Arnold. 
June  30,  1906. 
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THE  SANTA  CLARA  VALLEY  OIL  DISTRICT, 

SOUTHERN  CALIFORNIA. 


By  George  IIomans  Eldridge. 


IlSTRODUCTIOI^. 

This  paper  presents  a  brief  description  of  the  oil  fields  of  the  region 
adjacent  to  the  Santa  Clara  Valley,  in  Ventura  and  Los  Angeles 
counties,  Cal.  Owing  to  the  somewhat  limited  time  available  for  the 
field  work  it  has  been  impossible  to  go  into  as  much  detail  concern- 
ing certain  of  the  fields  as  might  be  desirable.  However,  it  is  hoped 
that  the  data  here  brought  together  will  be  of  assistance  in  the 
future  development  of  the  district.  Figures  of  the  characteristic  or 
common  fossils  of  the  different  formations  of  the  district  are  given 
in  Pis.  XXV  to  XLI.  The  physical  and  chemical  properties  of  the 
oil  are  treated  on  pages  203-218. 
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TOPOGRAPHY. 

The  Santa  Clara  Valley  of  southern  California  is  a  structural 
depression  modified  by  erosion.  The  heads  of  the  valley  lie  in  the 
San  Gabriel  Range  and  in  the  mountains  to  the  north,  which  con- 
nect this  range  with  other  portions  of  the  Coast  Range  and  with 
the  Sierras.  After  a  westerly  course  of  75  miles  the  stream  which 
drains  the  valley  enters  the  Pacific  a  little  south  of  the  town  of 
Ventura.  The  valley  proper  is  given  over  to  agriculture,  but  in 
the  mountains  on  either  side  are  many  important  oil  fields. 

The  mountains  north  of  the  valley  form  the  watershed  between 
it  and  the  Central  Valley  of  California  and  also  present  a  barrier  to 
the  Mohave  Desert,  which  lies  in  the  angle  between  the  Sierras 
and  the  more  southerly  ranges  of  the  State.     These  mountains  are 
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excessively  rugged  and  represent  the  convergence  of  several  ranges, 
which  to  the  northwest  maintain  a  conspicuous  individuality.  Pino 
Mountain,  which  is  7,488  feet  in  altitude,  is  their  culminating  point. 
The  area  thus  occupied  forma  a  part  of  the  Santa  Barbara  Forest 
Reserve,  recently  set  aside  by  the  XTnited  States  Government.  The 
greater  portion  of  it  is  accessible  only  by  trail  and  is  almost  wholly 
uninhabited. 


Tlic  San  Oabriel  ilanye,  in  whicli  rise  the  southerly  licads  of  Sitnta 
Clara  Kiver,  o<|uals  in  niggedness  and  general  altitude  the  moun- 
tains to  tlie  north.  This  range,  with  its  western  extension,  the 
■Santa  Siisana  Mountains,  separates  the  Santa  Clara  Viilley  from 
tho.se  of  Los  Angeles,  Tujunga,  and  San  Gabriel  rivers,  while  still 
farther  west  Oak  Ridge  and  South  Mountain,  in  extension  of  the 
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Santa  Susana  Mountains,  lie  between  this  valley  and  the  minor 
depression  of  the  Simi.  The  San  Gabriel  Range  attains  its  maxi- 
mum altitude  at  10,080  feet  in  San  Antonio  Peak,  in  the  eastern 
portion  of  the  uplift.  The  highest  peak  in  the  Santa  Susana  Moun- 
tains reaches  3,756  feet.  Oak  Ridge  and  South  Mountain  rise  to 
maxixnimi  elevations  of  3,000  and  2,258  feet,  respectively. 

The  Santa  Clara  receives  its  principal  streams  from  the  north. 
Named  from  east  to  west,  these  are:  Castac,  Piru,  Sespe,  and  Santa 
Paula  creeks.  The  courses  of  these  streams  are  most  tortuous,  their 
loci  having  been  determined  in  part  by  structure,  in  part  by  erosion. 
Their  canyons  are  deep,  sharply  cut,  and  in  many  places  cliff  bound 
and  inaccessible.  In  addition,  there  is  a  well-distributed  and  dense 
growth  of  chaparral.  Sespe  and  Santa  Paula  creeks  carry  compara- 
tively large  amounts  of  water  throughout  their  length.  Piru  Creek 
is  a  somewhat  smaller  stream,  but  is  sufficient  for  the  irrigation  of 
the  fertile  lands  which  border  its  lower  course  to  a  wddth  of  a  mile 
or  more  on  either  side.    The  Castac  Valley  is  practically  dry. 

The  Ojai  Valley,  an  intermontane  depression  which  evidently  had 
its  origin  in  a  system  of  profound  faults,  but  whose  aspect  has  since 
been  modified  by  erosion  of  the  strata  over  the  area  of  excessive  dis- 
turbance, lies  some  distance  north  of  the  lower  part  of  the  Santa  Clara 
Valley,  yet  from  a  geologic  standpoint  it  is  a  part  of  the  general  area 
here  considered.  The  trend  of  the  valley  is  east  and  west;  its  length 
is  about  12  miles,  and  its  width  from  2  to  3  miles.  The  drainage 
is  now  chiefly  to  the  west,  San  Antonio  Creek  flowing  through  it 
and  joining  Ventura  River,  a  stream  of  considerable  size,  which 
flows  thence  10  miles  to  the  south,  entering  the  Pacific  at  the  town  of 
Ventura,  not  far  from  the  mouth  of  the  Santa  Clara.  At  the  eastern 
edge  of  Ojai  Valley,  however,  a  minimum  of  the  drainage  passes  into 
Sisar  Creek,  which  discharges  into  Santa  Paula  Creek.  Midway  of  its 
length  a  low  ridge  divides  the  depression  into  two  parts,  known  as  the 
upper  and  lower  valleys.  The  altitude  of  the  upper  valley  ranges 
from  1,250  feet  at  its  western  extremity  to  1,500  feet  at  its  eastern; 
that  of  the  lower  valley  from  750  to  1,000  feet.  Ojai  Valley  is  well 
watered  from  natural  streams  and  wells.  A  few  miles  up  Matilija 
Creek  are  noted  hot  springs  that  are  reported  to  have  remarkable 
heaUng  powers. 

North  of  Ojai  Valley  is  the  Topatopa  Range,  7,000  feet  in  altitude; 
on  the  south  is  Sulphur  Mountain,  2,750  feet.  The  mountainous 
coimtry  north  of  the  valley  can  be  reached  only  by  trails,  and  although 
the  distance  across  it  to  the  San  Joa([uin  Valley  is  but  36  miles,  the 
region  is  one  of  the  least  accessible  in  the  United  States.  Sulphur 
Mountain  presents  a  steep  northern  face  little  indented  with  canyons; 
its  southern  slope,  however,  has  been  severely  scarred  by  erosion,  but 
is  traversed  by  canyon  roads.     (See  PL  II.) 
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The  centers  of  settlement  in  the  Santa  Clara  Valley  include  Ven- 
tura, Santa  Paula,  Fillmore,  Pirn,  Newhall,  Camulos,  and  Saugus, 
their  relative  importance  being  in  the  order  named. 

The  oil  fields  north  of  the  Santa  Clara  Valley  are  developed  on  the 
open  slopes  in  front  of  Mount  San  Cayetano  and  in  the  tributary  can- 
yons to  a  distance  into  the  range  of  5  to  10  miles.  These  fields 
include  in  succession  from  east  to  west,  Piru,  Modelo,  Nigger,  Hop- 
per, Tar,  Little  and  Big  Sespe  canyons,  and  the  San  Cayetano,  Silver 
Thread,  and  Ojai  fields.  They  follow  in  their  development  the  line  of 
the  higher  mountains.  From  Santa  Paula  Canyon  westward,  how- 
ever, there  is  a  line  of  wells  in  Adams,  Salt  Marsh,  Wheeler,  and  Aliso 
canyons,  along  the  south  side  of  Sulphur  Mountain,  in  strata  younger 
than  those  carrying  most  of  the  wells  in  the  fields  just  referred  to. 
Prospecting  is  carried  on  west  of  Aliso  Canyon,  even  as  far  as  the 
valley  of  Ventura  River,  but  no  .productive  territory  has  yet  been 
found  in  that  area. 

The  productive  wells  south  of  the  Santa  Clara  Valley  are  confined 
to  the  northern  slopes  of  the  Santa  Susana  Mountains  and  Oak  Ridge, 
with  the  exception  of  a  single  well  in  the  canyon  of  Placerita  Creek,  a 
stream  which  drains  a  portion  of  the  northwestern  slope  of  the  San 
Gabriel  Range.  The  field  in  which  this  well  lies  is  the  easternmost 
of  those  developed.  Next  westward  is  the  Elsmere  field,  a  mile  or  two 
southeast  of  Newhall;  to  the  southwest  of  Newhall,  in  canyons  de- 
scending from  the  Santa  Susana  Mountains,  are,  successively,  the 
Rice,  Wiley,  Towsley,  Dewitt,  and  Pico  fields,  the  last  noted  in  the 
past,  as  well  as  at  present,  for  the  lightness  of  its  oil  and  the  magni- 
tude of  its  production.  Along  the  northern  face  of  Oak  Ridge,  5  or 
6  miles  west  of  the  Pico  field,  are  those  lying  in  Tapo,  Eureka,  and 
Torrey  canyons;  Wiley,  Garberson,  Shields,  Grimes,  and  other  can- 
yons have  also  been  prospected,  but  without  much  success,  except 
in  the  case  of  Grimes  Canyon,  west  of  which  no  developments  have 
thus  far  taken  place. 

The  railwav  connection  for  these  oil  fields  is  the  Coast  division  of 
the  Southern  Pacific,  which  unites  with  the  San  Joaquin  Valley 
division  at  Saugus  and  passes  thence  southward  to  Los  Angeles,  dis- 
tant 33  miles. 

GEOLOGIC  FORMATIONS.a 

GENERAL  STATEMENT. 

The  formations  of  the  Santa  Clara  Valley  include  certain  Pleisto- 
cene beds  of  which  the  precise  horizon  is  not  determined;  a  great 
series  of  conglomerates,  sandstones,  and  arenaceous  clays  which  were 
designated  l)y  Hamlin  some  years  since  as  the  Fernando  formation 

«»  Sw  p.  1 13  for  table  of  tonlativo  correlations  between  the  oil-lxnaring  formations  of  southern  Cali- 
fornia. 
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and  which  probably  represent  all  of  the  Pliocene  and  overlap  into 
both  the  Miocene  and  the  Pleistocene;  the  Modelo  formation,  of  sand- 
stones and  shales,  which  may  prove  to  be  the  homologue  of  the 
Monterey;  the  Vaqueros  formation,  of  shales,  interbedded  limestones, 
and  sandstones;  the  Sespe  formation,  in  the  main  a  great  body  of 
brownish-red  sandstones  and  conglomerates;  the  Topatopa  forma- 
tion, of  quartzites,  sandstones,  and  hard,  more  or  less  siliceous,  and 
earthy  shales;  and  an  older  basement  of  gneisses  and  granites,  prob- 
ably of  Jurassic  age.  This  series  of  formations  appears  to  be  con- 
formable from  the  base  of  the  Topatopa  as  tar  up  as  the  base  of  the 
Fernando,  where  a  distinct  chronologic  break  is  observable.  The 
later  Pleistocene,  also,  is  unconformable  with  the  beds  below,  resting 
here  upon  one  formation,  there  upon  another. 

GRANITIC  BASEMENT. 
GENERAL   CHARACTER   AND    DISTRIBUTION. 

The  oldest  rocks  in  the  territory  under  discussion  are  the  gneisses 
and  granites  which  underlie  the  Tertiarj^  sediments  east  of  Newhall. 
The  gneisses  are  close  grained,  micaceous,  conspicuously  banded,  and 
greatly  contorted.  In  the  region  mentioned  they  strike  approximately 
N.  70°  W.  and  dip  50°-80°  N.  The  underlying  granitic  rocks  are  mostly 
medium  to  fine-grained  diorites,  similar  to  those  lying  farther  east 
which  make  up  a  large  part  of  the  San  Gabriel  Range.  These  and  the 
other  crvstalline  rocks  found  in  the  San  Gabriels  have  been  described 
by  Arnold  and  Strong.**  The  granitic  rocks  are  probably  contempora- 
neous with  those  of  the  Sierra  Nevada,  which  are  of  late  Jurassic  age. 
The  most  remarkable  thing  in  connection  with  the  gneisses  east  of 
Newhall  is  the  occurrence  in  them  of  a  very  light  oil,  approaching  a 
naphtha.  Alternative  hypotheses  regarding  the  origin  of  this  oil  are 
given  in  the  discussion  of  the  geolog}^  of  the  Elsmere  field  (pp.  100-101). 

TOPATOPA  FORMATION. 
GENERAL    CHARACTER. 

The  Topatopa  formation  receives  its  designation  from  the  name  of 
the  range  of  which  it  is  the  chief  constituent.  It  is  the  lowest  forma- 
tion outcropping  in  the  mountains  north  of  the  Santa  Clara  Valley. 
Its  total  thickness  is  unknown,  but  about  5,500  feet  are  exposed. 
Tills  consists  of  excessively  hard,  submassive  sandstones  and  quartz- 
ites, the  latter  of  a  greenish-gray  color,  clear  or  mottled  with  white, 
and  shales,  which  difl^er  from  the  (quartzites  in  carrying  an  additional 
content  of  mica,  in  the  fineness  of  their  material,  and  conse([uently  in 

a  Arnold,  Ralph,  and  Strong,  A.M.,  Some  crystallino  rocks  of  the  Sau  Gabriel  Mountains,  California: 
Bull.  Geol.  Soc.  America,  vol.  16, 1905.  pp.  ISA-TM. 

3ull.  309-07 2 
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their  structure.  The  shales  are  of  a  slightly  bluish  hue,  but  discolor 
a  rusty  brown  from  the  presence  of  iron  or  petroleum,  or  both.  The 
mottlings  of  the  quartzites,  which  are  very  characteristic,  are  usually 
about  one-fourth  inch  in  diameter,  round  or  irregular  in  outline,  and 
in  many  instances  are  as  conspicuous  as  the  greener,  more  homogene- 
ous portion  of  the  rock.  The  sandstones  of  the  formation  are  usually 
light  gray  to  white,  and  are  only  a  little  less  hard  and  close  textured 
than  the  quartzites.  They  cany  numbers  of  Ostrea^  the  shells  of 
which  are  usually  black  and  4  or  5  inches  long  by  3  or  4  inches  across. 
It  is  difficult  to  obtain  good  specimens  of  these  fossils,  and  their  deter- 
minative value  remains  for  the  present  unknown. 

The  quartzites 'and  sandstones  greatly  predominate  in  the  lower 
2,000  feet  of  the  formation  as  exposed,  and  the  shales  in  the  upper 
portion,  but  both  types  of  rock  intermingle  to  a  considerable  degree, 
imparting  thus  to  the  series  as  a  whole  a  marked  uniformity  of  appear- 
ance, which,  with  the  persistency  of  its  principal  characteristics,  is  of 
especial  value  in  identification.  The  formation  contains  toward  the 
middle  quartzites  similar  to  those  lower  down. 

The  conspicuous  features  of  this  formation  are  a  tendency  to  a  broad 
concretionary  structure  in  some  of  its  members;  the  presence  of 
smaller  brown  ferruginous  sand  concretions;  the  sparse  distribution 
of  fossil  oysters  and  other  very  imperfect  molluscan  remains  through 
a  great  portion  of  its  thickness,  more  particularly  in  the  shales; 
some  evidences  of  woody  tissue,  and  a  frequent  recurrence  of  what 
appear  to  be  fucoids. 

The  upper  part  of  the  Topatopa  formation  on  the  lower  slopes  of 
the  mountains  on  the  north  of  the  Ojai  Valley  consists  of  a  succes- 
sion of  very  ferruginous  rusty-brown  and  gray  sandstone  and  sandy 
shale,  perhaps  2,500  feet  thick  in  all.  This  facies  of  the  Topatopa 
extends  eastward  as  far  as  the  Silver  Thread  field,  adjoining  the 
Ojai  Valley  on  the  east.  The  dip  of  the  rusty  beds  at  the  mouth  of 
Sefior  Canyon  is  southward,  changing  to  northward  at  a  point 
immediately  within  the  low  outer  hills  of  the  range.  West  of  the 
canyon  the  northerly  dip  is  maintained  to  a  point  far  up  the  slopes. 
East  of  the  canyon  there  are  a  number  of  flexures  of  greater  or  less 
severity,  but  of  short  extent.  The  strata  are  also  bent  at  this  point, 
the  strike,  which  east  of  Sulphur  Canyon  is  N.  60"^  to  70"^  W.,  west  of 
the  gorge  becomes  east  and  west,  or  even  a  little  south  of  west,  this 
direction  being  maintained  to  a  point  beyond  Matilija  Creek. 

Cross-bedding  is  here  and  there  observable.  In  the  shaly  zones  there 
is  a  remarkable  tendency  to  rapid  variation  in  the  thickness  of  the 
component  layers;  there  also  appears  to  be  a  certain  amount  of  intra- 
formational  unconformity. 
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DISTRIBUTION. 

The  Topatopa  formation  occupies  the  heart  of  one  of  the  greatest 
anticlines  of  southern  California.  The  eastern  limit  of  the  formation 
is  the  eastern  wall  of  Sespe  Canyon.  Westward  it  extends  to  a  point 
far  beyond  the  Ojai  Valley — indeed,  beyond  Santa  Barbara,  a  distance 
of  at  least  50  or  60  miles.  Besides  the  area  thus  occupied  there  is  pos- 
sibly a  small  inlier  in  the  heart  of  the  Coldwater  anticline  (see  p.  8), 
although  the  distance  beneath  the  lower  members  of  the  Sespe  forma- 
ti(m  is  but  slight.  San  Cayetano  Mountain  is  also  composed  of  this 
fonnation. 

AOE. 

Characteristic  Eocene  fossils  have  been  obtained  from  the  upper 
part  of  the  Topatopa  formation  in  the  region  north  of  the  Silver 
Thread  field.  With  the  exception  of  the  granite  and  gneisses  pre- 
viously described,  no  rocks  older  than  the  Topatopa  are  exposed  in 
the  Santa  Clara  district. 

OCCURRENCE    OF   OIL. 

The  Topatopa  formation  is  oil  bearing  at  several  horizons,  and  from 
it  come  seepages  and  sulphur  springs.  While  these  have  been  observed 
more  particularly  from  the  upper  portion,  they  are  also  reported  from 
the  lowest  beds  exposed  at  the  heart  of  the  anticline. 

SESPE  FORMATION. 
GENERAL   CHARACTER. 

The  term  Sespe  has  been  employed  "  to  designate  a  prominent  and 
^widely  distributed  mass  of  brownish-red  sandstones  and  conglomer- 
ates, with  minor  layers  of  sandy  and  muddy  shales,  in  all  about  3,500 
feet  thick.  With  these  are  included  400  or  500  feet  of  white  sand- 
stone and  greenish  shale  at  the  base  and  an  equal  amount  of  rust-col- 
ored calcareous  sandstone  at  the  top.  The  entire  formation  is  exposed 
in  a  continuous  section  in  the  gorge  of  Sespe  Creek  near  the  entrance 
of  Tar  Creek  and  in  the  region  which  extends  eastward  between  the 
waters  of  Tar  and  Little  Sespe  creeks.  Throughout  the  formation  the 
materials,  whether  fine  or  in  the  form  of  pebbles,  are  chiefly  granitic. 
The  coloring  of  the  beds  is  in  the  main  due  to  iron,  but  the  pink  feld- 
spar adds  to  the  effect. 

a  Waits,  W..L.,  Bull.  California  State  Mining  IJurcau,  No.  11.  1897.  pp.  25-2fi. 


OIL   DISTRICTS   OF   SOUTHERN    CAUFOBNIA. 


Fig.  2  in  a  section  of  the  lower  400  feet,  which  forms  a  persistent 
divisional  zone  between  the  To]jatopa  formation  and  tlie  main  nia.ss 
of  red  beds.  Tliis  part  of  the  fonnation  occurs  at  the  mouth  of  a  small 
tributary  fntering  Sespe  Creek  from  the  slopes  of  Sulphur  Peak  at  a 
point  about  a  mile  above  the  mouth  of  Tar  Creek.  It  reappears  2  or 
3  miles  lower  down  Sespe  Creek,  in  the  lieart  of  the  Coldwater  anti- 
cline. The  distinguishing  features  of  this  zone  are  the  whitentes.s  of 
its  sandstones,  in  contrast  with  the  measure.'?  both  above  and  helow, 
an<l  the  delicate  green  and  pink  tints  which  pervade  its  clays  and 


shales. 

The  henries 

Hi   (he  1 

.s<'.     Tlie  i 

menial  c 

luinlitics. 

(if  the  sandstones  is  n  bed  about  80  feet  thick 
rtiT  half  of  the  zone  has  produced  oil  in  coni- 


The  beds  of  brown isli-red  color  which  constitute  the  mass  of  the 
Scsp<'  fnrnuilinri  mid  overlie  (lie  lower  zone  jiresent  at  their  base  a 
himd  of  course  congloiiienile  from  40  to  100  fwt  thick.  Above  this  is 
:tilO  or  100  feet  of  nuissivc  snmlstonc.  witli  |H'bbles  here  and  there. 
This  is  overlain  by  ii|iproxiuu(telv  .'>00  fei't  of  heavy  sandstone,  with 
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thin  bodies  of  shale.  The  material  of  this  sandstone  is  in  many  places 
coarse  and  gritty.  Still  higher  are  from  400  to  80<)  feet  of  sandstone 
and  shale,  the  latter  being  somewhat  more  prominent  than  lower  down 
in  the  formation.  While  tlie  conglomerate  is  principally  developed 
as  indicated,  layers  of  comparatively  coarse  pebbles  are  not  infrc-  ■ 
([uently  encountered  from  the  base  to  the  summit  of  the  red  bed.s. 
There  are,  however,  great  masses  of  sandstone  of  uniform  texture  and 
color,  capable,  it  may  be  remarked  incidentally,  of  yielding  a  building 
stone  of  high  grade.  These  beds  as  here  described  maintain  their 
principal  characteristics  of  color,  texture,  and  composition  wherever 
encountered  in  the  Topatopa  Range  and  its  subordinate  ridge.s. 
They  occur  in  the  type  locality  of  the  formation  and  form  a  conspicu- 
ous feature  along  tlie  northern  edge  of  the  Ojai  Valley  and  farther 
west,  in  the  vicinity  of  Summerland  and  Santa  Barbara. 
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The  Sespc  formation  or  what  is  believed  to  be  its  stratigraphic 
equivalent  in  the  Ojai  Valley  consists  of  conglomerates,  sandstone.s, 
and  shales,  bright  red  and  white,  the  former  color  largely  predominat- 
ing. The  red  beds  are  not  so  unbroken,  however,  as  in  Sespe  Canyon. 
On  the  contrary'  they  are  interrupted  not  onlj'  by  certain  white  sand- 
stones, but  also  by  very  considerable  bodies  of  rustj'  sediments,  which 
in  some  instances  suggest  a  transition  to  the  formation  that  i.s  possibly 
the  equivalent  of  the  Topatopa.  This  lithologic  variation  is  illus- 
trated in  the  accompanying  pnifile  (fig.  3),  whicli  is  taken  from  the  , 
lower  slopes  of  the  range  bordering  the  Ijower  Ojai  Valley  on  the  north. 
The  shales  of  the  formation  are  not  conspicuous,  except  in  the  region 
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of  Lion  Canyon,  where  a  thickness  of  between  50  and  100  feet  in  a 
single  body  is  attained,  the  colors  being  rusty,  graj",  red,  blue,  and 
black. 

RED   BEDS   SOITTH   OF  THE    SANTA   CLARA. 

Certain  evidence,  which  is  as  yet  inconclusive,  leads  to  the  belief  that 
south  of  Santa  Clara  River  the  Sespe  formation  is  represented  by  a 
succession  of  gray  and  red-banded  sandstones  and  coarse  arenaceous 
clays  that  are  conspicuous  along  the  lower  slopes  of  Oak  Ridge.  The 
rocks  correspond  in  composition  to  those  of  Sespe  Canyon.  The  red 
color  is  similar  in  both  localities,  and  the  overlying  formation  in  both 
instances  bears  lower  Miocene  fossils.  In  the  heart  of  the  anticline 
which  passes  along  the  front  of  Oak  Ridge  a  short  distance  above  its 
base  the  Sespe  consists  of  a  massive  rustj^-yellow  sandstone,  bearing 
layers  of  small  granitic  pebbles.  The  sandstone  in  fresh  fractures  is 
locally  brown,  apparently  from  having  once  been  impregnated  with 
petroleum.  Immediately  overlying  it  are  from  150  to  400  feet  of 
banded  bright-red  and  gray  sandstones,  argillaceous  sands,  and  arena- 
ceous clays.  The  transition  is  in  some  instances  gradual,  in  others 
sharp  and  pronounced.  The  red  and  gray  beds  are  also  repeated 
beneath  the  rusty-yellow  sandstone  first  described,  as  is  evidenced  in 
the  wells  of  the  Bardsdale  Crude  Oil  Company,  sunk  adjacent  to  the 
axis  of  the  anticline,  a  mile  west  of  Grimes  Canyon.  Both  red  and 
gray  beds  are  locally  conglomeratic,  the  pebbles  comprising  clear 
quartz,  red  and  blue  quartzites,  granite,  chert,  eruptives,  and  meta- 
morphic  rocks  of  several  varieties.  Small  bodies  of  white  limestone 
also  occur  here  and  there,  interbedded  in  the  formation. 

OIL  IN'   THE    RED   BEDS. 

North  of  the  Santa  Clara  oil  has  been  produced  in  considerable 
quantity  at  a  number  of  horizons  in  the  red  beds,  and  south  of  the 
river,  in  at  least  one  locality,  the  suggested  homologues  have  also 
vielded  some  oil. 

UPPER    ZOXE. 

Immediately  overlving  the  body  of  red  IkhIs  is  about  500  feet  of 
ferruginous,  greenish-gray  calcareous  sandstone,  in  layers  S  to  10  feet 
thick,  separated  by  thin  bands  of  shale.  Certain  beils  of  the  sand- 
stone are  so  calcareous  as  to  be  almost  sandy  limestones.  These  are 
fossiliferous  in  many  places,  although  no  well-preserved  forms  were 
obtained.  Ousters  appear  to  predominate.  The  zone  of  sandstone 
thus  defined  is  best  seen  in  the  ridge  dividing  Little  Sesj>e  Creek  and 
its  tributary,  Fourfork  Creek,  from  Tar  Creek,  and  in  the  valley  of  the 
latter,  where  it  appears  as  a  conspicuous  parting  l>etwtHMi  the  red  beds 
below  and  the  great  series  of  Vaquon^s  shales  above. 
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RELATION   09  UPPER  8E8PE   BEDS  TO  VAQUEROS   SHALE. 

No  sharp  lines  of  distinction  separate  the  upper  Sespe  terrane  from 
the  underlying  red  beds  or  the  overlying  Vaqueros.  On  the  contrary, 
there  is  a  perceptible  tendency  for  the  terranes  to  shade  one  into 
another.  Fossils  of  value  have  not  yet  been  collected  from  this  tran- 
sitional zone.  There  is,  therefore,  some  uncertainty  as  to  whether 
the  beds  in  question  should  be  referred  to  the  Eocene  or  the  Miocene. 
The  red  beds  proper  are  commonly  regarded  as  of  Eocene  age.  In 
Sespe  Canyon  fragments  of  grayish-yellow  sandstone,  coming  either 
from  some  horizon  unrecognized  but  well  up  in  the  red  beds  or  from 
a  horizon  corresponding  to  that  of  the  rusty  beds  just  described,  have 
been  found  bearing  well-marked  Eocene  fossils,  among  which  are  the 
forms  Venericardia  planicosta  Lamarck  (PL  XXV,  fig.  1)  and  Turrir- 
teUa  uvaaana  Conrad  (PI.  XLI,  figs.  2  and  3).  Beds  of  a  similar 
nature,  with  an  abimdance  of  Tejon  (Eocene)  fossils,  also  occur  along 
the  northern  edge  of  the  Silver  Thread  oil  field,  west  of  Santa  Paula 
Canyon,  overlying  certain  pink  and  gray  sandstones  that  are  believed, 
on  litholc^c  groimds,  to  belong  to  the  Sespe.  The  following  species 
have  been  found  at  this  locality.  With  one  exception  they  were  iden- 
tified by  the  late  J.  G.  Cooper.^ 

Sespe  (Eocene)  fouiia  from  north  side  of  Sisar  Creek,  west  of  Santa  Paula  Creek. 


Anatina  sp. 

Cardium  linteum  Conrad. 

Corbula  n.  sp. 

Dentalium  cooperi  Gabb. 

Leda  gabbi  Conrad. 

Leda  n.  ep. 

Meretrix  califomiana  Conrad. 

Naeea  cretacea  Gabb. 

Nesera  dolabrifonnis  Gabb. 

Nucula  truncata  Gabb. 

Nucula  solitaria  Gabb. 


Pecten  calkinsi  Arnold. 
Pecten  interradiatus  Gabb. 
Solen  parallclus  Gabb. 
Spirocrypta  pileum  Gabb. 
Tellina  hoffmaniana  Gabb. 
Tellina  longa  Gabb. 
Tellina  parilis  Gabb. 
Thracia  semiplanata  Whiteaves. 
Turbonilla  n.  sp. 
Yoldia  arata  Whiteaves. 
Yoldia  na^uta  Gabb. 


It  may  be,  therefore,  that  the  rocks  in  question  represent  the  upper- 
most member  of  the  Eocene  in  the  region  of  the  Santa  Clara  and  the 
mountains  to  the  north.  On  the  other  hand,  the  resemblance  of  sev- 
eral of  the  beds  of  this  transitional  zone  to  others  a  little  higher  in 
horizon,  that  bear  identified  Oligocene  or  lower  Miocene  forms,  is  to 
be  borne  in  mind.  To  determine  satisfactorily  the  limits  not  only  of 
this,  but  of  all  the  other  formations  in  the  Santa  Clara  district,  a  large 
amount  of  field  work  will  be  required.  The  difficulty  will  be  enhanced, 
too,  by  the  highly  disturbed  condition  of  the  rocks  and  the  compli- 
cated structural  relations  which  they  bear  one  to  another,  unless 
distinctly  characteristic  fossils  are  found  to  correlate  the  beds  of  the 


a  Ball.  CaUfornia  State  Mining  Burnau  No.  11. 1897,  pp.  84-«& 
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several  localities.  Tentatively,  however,  the  line  between  the  Sespe 
(Eocene)  and  the  Vaqueros  (lower  Miocene)  formations  has  been 
drawn  at  an  indefinite  horizon  in  the  rusty  beds  described,  at  a  point 
where  the  sandstone  no  longer  predominates  but  is  largely  replaced 
by  shale,  yet  below  the  lowermost  lower  Miocene  fossils  found. 

OHi   IN   THE    UPPER   SESPE   BEDS. 

It  is  probable  that  a  portion  of  the  oil  yielded  by  the  Fourfork  and 
Tar  Creek  wells  has  been  drawn  from  the  rusty  series  at  the  summit 
of  the  red  beds  or  else  from  similar  thinner  beds  in  the  lower  part  of 
the  Vaqueros  formation.  It  \\411  be  observed  that  the  entire  series 
of  beds  designated  the  Sespe  shows  a  remarkable  distribution  of 
petroleum,  in  both  its  vertical  and  horizontal  extent. 

VAQUEROS  FORMATION. 
AGE    AND    GENERAL   CHARACTER. 

The  formation  designated  Vaqueros,  appears  to  be  largely  lower 
Miocene.  The  position  of  3,000  feet  of  shale,  such  as  make  up  the 
Vaqueros,  below  beds  which  are  certainly  well  down  in  the  Miocene, 
suggests  the  possibility  that  the  lower  part  of  the  shale  extends  into 
the  Oligocene.  By  a  rough  estimate  the  maximum  thickness  of  the 
Vaqueros  formation  is  between  2,000  and  3,000  feet,  but  the  amount 
of  sediment  deposited  evidently  varied  greatly  from  point  to  point. 
From  the  base  upward  the  following  more  or  less  distinct  zones  are 
recognizable:  Shales,  purplish,  rusty,  and  gray  in  color,  purplish  pre- 
vailing, perhaps  500  feet;  a  conspicuous  zone  of  gray  shale,  500  feet; 
a  series  of  deep  maroon,  brown,  and  gray  shales,  approximately 
700  feet ;  and  an  upper  body  of  siliceous  shale  and  limestone,  gray, 
but  weathering  a  pronounced  yellow,  500  or  600  feet.  The  formation 
is  therefore  distinctly  one  of  shale  from  top  to  bottom.  Through- 
out its  extent  lenticular  limestones  occur,  with  a  tendency  to  form 
continuous  bands  a  foot  or  two  thick.  Much  of  the  shale  also  is 
calcareous. 

Through  the  lower  half  of  the  basal  purplish  zone  are  threaded 
thin  layers  of  calcareous  grits  or  gritty  limestones.  Wliere  the  quartz 
ingredient  is  sufficient,  they  resemble  certain  beds  in  the  underlying 
rusty  zone  at  the  top  of  the  Sespe  formation.  These  beds  are  fossilif- 
erous,  and  from  them  were  gathered  the  following  representative 
forms,  determined  by  Ralph  Arnold: 

Fossils  from  Vaq  iicros  form  ation, 
TAR  CREEK,  BY  TRAIL  SIDE. 

Modiolus  sp. 

Ostrea  cf.  idriaensis  Gabb. 

Pecten  scspeonsis  Arnold  (PI.  XXXIII,  figs.  1,  la,  2). 

Turritella  ineziana  Conrad  var.  wispeensia  Arnold  (PI.  XLI,  fig.  fi). 
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IN  TRIBUTARY  ENTERING  LITTLE  SESPE  CREEK  AT  FOOT-OF-THE-IIILL  WELLS. 

Balanus  concavus  Bronn.  (PI.  XXXII,  figs.  5,  5a). 

Pec'ten  scepeensis  var.  hydei  Arnold  (PI.  XXXI,  fig.  2). 

Placunanomia  8p. 

Scutella  fairbanksi  Merriam  (PI.  XXIX,  fig.  3;  PI.  XXX,  fig.  3). 

LITTLE  SESPE  CREEK.  BELOW  FOOT-OF-TIIE-HILL  WELLS. 

Balanus  concavus  Bronn.  (PI.  XXXII,  figs.  5,  5a). 

Pectin  sespoensis  Arnold  (type  Iwality)  (PI.  XXXIII,  figs.  1,  la,  2). 

Trophon  n.  sp.  (large). 

Turritella  ineziana  Conrad  var.  sespeensis  Arnold  (PI.  XLI,  fig.  0). 

The  limestones  bearing  these  fossils  are  conspicuous  in  their  per- 
sistency. One  or  another  appears  at  intervals  for  several  miles 
along  the  Tar  Creek  trail;  again  on  upper  Fourfork  Creek,  half  a 
mile  west  of  the  upper  wells;  on  Little  Sespc  Creek  l)clow^  the  Foot- 
of-the-Hill  wells;  and  in  a  tributary  that  enters  Little  Sespe  Creek  in 
the  vicinity  of  the  Foot-of-the-IIill  wells.  Besides  the  foregoing 
fossils,  both  shale  and  limestone,  from  base  to  summit  of  the  forma- 
tion, afford  an  abundance  of  foraminifera  and  fish  integuments. 
The  Vaqueros  thus  exhibits  a  degree  of  lithologic  and  paleontologic 
resemblance  to  the  shale  of  the  overlying  Modelo  formation.  The 
stratigraphic  position  and  unique  fauna,  however,  determine  the  age 
of  these  beds,  and  the  sharp  line  between  them  and  the  Modelo  sand- 
stones above  indicates  that  the  division  between  the  two  formations 
should  be  located  at  that  plane. 

About  30  feet  below  the  contact  of  the  gray  and  overlying  maroon 
shale  is  a  very  persistent  band  of  gray  sandstone  from  10  to  40  feet 
thick,  the  outcrop  of  which  may  be  readily  seen  about  the  extensive 
amphitheater  drained  by  Tar  Creek. 

The  upper  series,  of  calcareous  and  siliceous  shales,  is  strikingly 
similar  in  appearance  to  the  Modelo  of  adjacent  localities;  moreover, 
they  abound  in  foraminiferal  forms.  Were  the  ^fodelo  sandstone  to 
disappear  and  the  shales  of  the  Vacjueros  and  upper  Modelo  to  be 
brought  in  contact  it  would  be  impossible  to  distinguish  a  break  of 
importance  in  the  entire  succession.  It  is  suspected,  indeed,  that 
this  has  happened  in  the  western  face  of  Oat  Mountain  and  in  the 
ridge  running  southward,  although  with  a  tliinning  of  the  series  a^  a 
whole. 

VAQUEROS   BEDS    IN   THE   O.TAI    VALLEY. 

The  Vaqueros  formation  in  the  Ojai  Valley  is  composed  of  rust- 
colored  conglomerate,  sandstone,  and  shale,  together  with  inter- 
laminated  limestone.  The  conglomerates  carr}"  pebbles  up  to  2 
inches  in  diameter  of  black  chert,  white  cjuartzite,  gray  granite,  and 
purple,  green,  and  maroon  eruptives.  In  places,  also,  there  are 
pebbles  that  possibly  may  have  been  derived  from  some  outcrop  of 
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the  Franciscan  formation  not  far  distant.  The  matrix  of  the  con- 
glomerate is  composed  of  the  same  materials  as  the  pebbles. 

The  sandstone  bears  a  striking  resemblance  to  that  in  the  lower 
portion  of  the  Vaqueros  formation  in  the  vicinity  of  Tar  Creek,  with- 
out, however,  the  strong  development  that  it  has  there. 

The  shale  is  argillaceous,  fissile,  and  primarily  of  a  bhie-gray  color, 
but  this  is  modified  to  such  an  extent  by  the  presence  of  iron  that 
weathered  surfaces  and  hill  slopes  are  prevailingly  rusty.  Here  and 
there  faint  tinges  of  red,  pink,  purple,  and  green  are  to  be  observed, 
shades  that  characterize  the  formation  in  the  Tar  Creek  and  Fourfork 
region. 

The  limestone  beds  of  the  formation  varv  from  a  few  inches  to  6 
feet  in  thickness.  They  carry  a  large  proportion  of  quartzose  mat^ 
rial  and  commonly  show  the  presence  of  comminuted  to  more  or  less 
perfect  oysters.  Locally,  also,  they  are  found  rich  in  other  remains, 
notably  pectens,  turritellas^  and  barnacles,  all  of  enormous  size. 

The  following  Hst  of  fossils,  collected  by  the  writer  and  identified 
by  Ralph  Arnold,  indicates  the  general  character  of  the  fauna  in  these 
beds: 

FomUfrom  the  Vaqufros  formation  o/"  the  Ojai  VaOey. 

SOUTH  FORK  AT  UEAD  OF  LOWER  VALLEY.  OXE-FOrRTH  OF  A  MILE  ABOVK  OLD 

REFINERY. 

Chione  temblorensis  Anderson  \V\.  XXX.  fig.  1 ». 

Mytilus  mathew8onii  Gabb  \-ar.  oxpansuft  Arnold  \  PI.  XXX,  fig.  2). 

NeveritA  sp.  indet. 

PtH^en  magnolia  Conrad  i^Pl.  XXYIII.  fig.  1"^. 

Pwten  \*aughani  Arnold  J*l.  XXXIII.  figs.  3.  3a'». 

Tritonium.  thrtH>  sp. 

Tn^phon  n.  8p.  (largt''^. 

Turrit oUa  inoziaua  Conrad  kV\.  XLl.  t^.  5^. 

KA8T  END  OF  CREST  OF  RIDGE  BETWEE.N  VPPER  AXD  LOWER  VALLEYS. 

UalaniiB  8p. 

Chiono  »p. 

Dontaliuui  8p. 

IhhIu  Mp. 

Niu««t\  Hp. 

C>8»troa  np. 

PtHioti  onuwimmlo  Coimul  vPl.  XXXI.  lig.  I^. 

Pootou  loniiHuvuMii*  AruoUl  (V\.  XXIX,  fig.  1\ 

Phttnndt»«Hp,  ^^la^^. 

Tritoniun^  »>r  Kusu.m  np. 

TurritrUu  <  t.  .no/iunu  (\>!\nul  vyoung^. 

Tho  pivcim^  nriMi  of  outfix)p  of  the  sup{H>seil  Vaqueros  beds  in  the 
Ojtii  ViUloy  luw  not  hm>\\  doliiuHl,  but  ono  of  the  principal  exposures, 
\\\\\A\  alfiUHlotl  tho  fossils  iihovo  onuiuorHtiHl,  ikh^iuts  along.  Refinery 
GulrU  on  tho  so\ith  sido  of  tlio  upjH^r  |>ortion  of  the  Ix)wer  Ojai  Valley. 
A  second  oxpimurt^  in  that  in  tho  Uu^Hlity  of  tho  seoiion  illustrated  in 
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3.  The  lithol(^c  features  of  this  section  indicate  the  correlation 
he  red  and  white  sandstones  with  the  Sespe  red  beds  and  of  the 
riving  fossiliferous  rustr  beds  with  the  Vaqueros  formation,  the 
vy  body  of  rusty  sandstones  occurring  at  the  base  of  the  Vaqueros 
he  Tar  Creek. locaUty  being  possibly  a  variable  factor  from  one 
it  to  another. 

VAQUEROS  FORMATIOX  SOUTH  OF  THE  SANTA  CLARA. 

outh  of  the  Santa  Clara,  along  South  Mountain.  Oak  Ridge,  ami 
Santa  Susana  Mountains,  is  a  bodv  of  shale,  sandstone,  con- 

m 

nerate,  and  limestone,  identified  by  their  fossils  iiith  the  Vaqueros, 
at  variance  xi-ith  that  formation  north  of  the  Santa  Clara  in 
accession  of  conglomerate  and  in  the  relative  proportions  of  the 
er  sediments.     Sandstone,  for  instance,  is  far  more  abimdant  in 
formation  south  of  the  Santa  Clara  than  north  of  it.       Moreover, 
thickness  of  the  beds  is  greatly  reduced  south  of  the  river,  a  mini- 
m  of  400  or  500  feet  appearing  in  Oak  Ridge  and  South  Mountain, 
reasing  to  about  1,000  feet  in  the  Santa  Susana  Mountains. 
!*he  formation  south  of  the  Santa  Clara,  in  its  simplest  form,  con- 
s  of  300  or  400  feet  of  banded  chocolate  and  gray  argiDaceous  and 
naceous  shales,  sandstones,  scattered  limestone  concretions,  and 
re  or  less  persistent  mollusca-bearing  calcareous  grits,  similar  to 
fossiliferous  Vaqueros  formation  of  the  Tar  Creek  amphitheater, 
a  rule  50  to  100  feet  of  massive,  coarse  gray  to  yellow  sand- 
tie,  also  yielding  lower  iliocene  remains,  separate  the  formation 
m  the  red  and  gray  banded  beds  below,  and  another  verj'  similar 
I,  40  or  50  feet  thick,  carrying  fossils  of  the  same  age,  marks  the 
nmit  of  the  terrane.     This  upper  sandstone  divides  the  imderlying 
le  from  200  or  300  feet  of  other  shale  that  is  more  siliceoiLs  and 
Ikv  and  nearer  the  Monterev  tvpe. 

x)cally  the  shale  of  the  Vaqueros  formation  south  of  the  Santa 
ra,  in  addition  to  its  chocolate  and  gray  colors,  assumes  faint  green, 
e,  and  red  hues.  Thin  layers  of  white  limestone  appear  here  and 
re,  some  of  which  is  highly  crj'stalline,  with  almost  the  aspect  of 
rble.  The  sandstone,  particularly  in  the  eastern  half  of  the  field, 
ere  it  is  better  developed,  carries  spherical  concretions  resembling 
>se  of  the  lower  Modelo  stratum  north  of  the  Santa  Clara.  Besides 
moUuscan  remains,  casts  and  imprints  of  foraminifera  are  common 
the  calcareous  and  siliceous  members  from  base  to  smnmit  of  the 
mation.  Toward  its  top  a  yellow  color  is  to  be  observed  at  many 
ces,  pervading  alike  both  shale  and  sandstone, 
rhe  foregoing  description  of  the  Vaqueros  south  of  Santa  Clara 
rer  is  jnore  particularly  applicable  to  that  portion  of  the  forma- 
1  which  lies  west  of  Garberson  Canycm.  East  of  this  region  con- 
erable  modification  occurs.     In  Wiley  Canyon,  for  msl«AU*^,  VVv5^ 
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heavy  sandstone  that  forms  so  conspicuous  a  feature  immediately 
above  the  red  and  gray  banded  beds  at  the  toot  t>f  the  main  range 
is  doubtless  the  local  representative  not  only  of  the  sandstone  bed 
farther  west,  but  also  of  a  considerable  proportion  of  the  chocolate 
and  gray  banded  sands  and  clays  that  overlie  that  bed.  The  change 
in  the  composition  of  the  beds  is  gradual  and  can  l>e  readily  foUowed. 
The  correlation  of  the  sandstone  is  finally  established  by  the  pres- 
ence of  fossils.  It  carries  pebbles  of  granitic  and  other  debris  up  to 
4  inches  in  diameter  and  concretions  which,  as  already  mentioned, 
closelv  resemble  those  of  the  lower  Modelo  sandstone  north  of  the 
Santa  Clara.  The  full  thickness  of  the  bed  at  Wilev  Canvon  can 
hardly  be  less  than  600  feet  and  is  perhaps  even  in  excess  of  this. 
It  is  overlain  bv  100  or  200  feet  of  jcrav  and  bro\ni  arenaceous 
shales  and  sands,  a  remnant  of  the  beds  that  are  so  characteristic 
of  the  format ioa  farther  west,  and  these  are  succeeded  by  approxi- 
matelv  200  feet  of  thin-bedded  vellow  sand  and  100  feet  of  brown, 
gray,  and  white  shale,  which  constitutes  the  uppermost  member  of 
the  formation.  The  total  thickness  between  the  red  and  gray 
banded  sandstone  and  shale  of  possible  Eocene  age  and  the  siliceous 
shale  of  Monterey  type  capping  the  crest  of  the  mountain  is  prob- 
ablj'  not  less  than  1,000  feet. 
.  The  beds  cut  by  Tapo  Canyon  are  broadly  separable  into  the 
same  formations  as  elsewhere  in  the  Santa  Susana  Mountains,  but 
their  defining  lines  are  more  or  less  indistinct,  and  in  some  places 
it  is  not  certain  to  which  of  the  two  principal  formations  the 
strata  should  be  referred.  There  appears  to  be  conformabllity,  not 
to  suggest  transition,  between  the  iliocene  and  Pliocene  series  at 
this  point,  although  unconformability  is  the  rule  over  the  Coast 
Range  territory.  The  younger  series  is,  however,  marked  by  con- 
glomerates, while  the  older  is  more  shaly  and  its  sandstones  are 
more  thinlv  bedded.  Here  and  there  the  older  sandstones  are  con- 
cretionarv.  Tlie  shales  are  bro^^^l  or  chocolate  colored,  show  a  sili- 
ceous  tendency,  and  increase  in  proportion  to  the  sandstones  as 
depth  in  the  series  is  gained.  In  the  ridge  between  the  midclle  and 
east  forks  of  Tapo  Creek  fully  400  or  500  feet  of  shale,  with  a  mini- 
nuini  of  sandstone,  underlies  the  higher,  niort*  sandy  members.  Both 
shale  and  sandstone  are  locally  bituminous,  and  from  them  come 
several  oil  seepages  of  importance.  In  this  series  the  wells  of  Tapo 
Canyon  liave  been  sunk.  The  foregoing  description  of  the  older 
succession  (TT  strata  in  tliese  canyons  suggests  correlation  with  the 
banded  saiidH  and  chocolate-colored  shale  of  Torrey  and  Wiley  can- 
yons and  ev(Mi  in  part  with  the  Modelo  north  of  the  Santa  Clara, 
though  no  foHsilH  have  been  observed  in  either  group  of  beds.  In 
Tapo  (^anyon  there  is  not  less  than  2,000  feet  of  the  formation 
exposed,  in  Wiley  Canyon  the  thickness  is  less  than  1,000  feet,  and 
fartluT  wcHt.  it  is  barely  500  feet. 
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III  the  region  of  Pico  Canyon  and  to  the  southeast  the  heds 
mapped  as  Vaqueros  consist  of  a  great  mass  of  thin-bedded  shale 
overlain  by  brown  shale,  with  some  more  or  less  important  sand- 
stone layers.  Above  these  occur  conglomerate,  sandstone,  and  arc- 
nat'eous  clay,  which  are  believed  to  behmg  to  the  Fernando  forma- 
tion, and  are  so  mapped,  although  no  sharp  line  of  demarcation  was 
discovered  between  the  two  formations. 

The  following  fossils  have  been  obtained  from  beds  mapped  as 
Vaqueros  in  the  region  south  of  Santa  Clara  River.  Owing  to  the 
limited  number  of  species  represented  the  correlations  are  necessa- 
rily' ver}'  broad.     The  identifications  are  hy  Ralph  Arnold. 

Fossils  from  Vaqurros  fomialiwi  south  of  Santa  Clara  River. 

ELKIN'S  RANCH,  OAK  UIDC.K,  EAST  OF  CRIMES  CANYON. 

Oslri^a  eldridgei  Arnold  (PI.  XXIX,  tigs.  2,  2a). 
Turritella  incziana  Conrad  var.  (PI.  XLI,  fig.  4>. 

OULCII  EAST  OF  WILEY  CANYON. 

Pocten  (IlinniU'S)  giganU^us  Gray  (PI.  XXXII,  lig.  J). 
Turritella  ineziana  Conrad  var.  (PI.  XLI.  tig.  4). 

CHAFFEE  CANYON. 

Cardium  n.  sp. 

Dosinia  n.  sp. 

(Jstrt*a  sp.  aff.  titan  Conrad. 

Panopea  gencroBa  Goul<i  var. 

Phacoides  sp. 

Acma?a  or  Trochita  »p. 

Turritella  of.  ineziana  Conrad. 

TOHREY  CANYON  AND  VICINITY. 

Scutolla  fairhanksi  Merriani  (PI.  XXIX,  fig.  3.  and  PI.  XXX,  Hg.  3). 
Mytilua  rnathewtjonii  Gabb  var.  expansus  Arnold  (PI.  XXX.  tig.  2). 
OHtrea  sp.  aff.  titan  Conrad. 
Pecten  sespeensis  var.  hydoi  Arnold  (PI.  XXXI,  tig.  2). 

MODELO  FORMATION. 
GENERAL    CHARACTER. 

The  Modelo  formation  embracer  at  least  two  prominent  bodies  of 
sandstone  and  two  of  shale.  The  shal(»  at  many  points  bears  a 
marked  resemblance  to  that  of  the  Monterey  (middle  Miocene),  both 
from  a  lithologic  and  a  paleontologic  standpoint,  and  it  may  be  that 
it  is  the  correlative  of  that  formation.  The  Modelo  is  distributed 
over  a  broad  area  north  of  the  Santa  Clara  Valley  and  through  folding 
and  faulting  its  members  are  ])rought  into  most  ('(miplex  relation- 
ships. However,  it  is  believed  that  the  distinctions  given  below 
\^'ill  serve  as  a  satisfactory^  means  of  differentiation. 
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LOWER    SANDSTONE. 

The  lowest  mamber,  a  massive,  heavy-bedded  sandstone,  rests 
directly  and  apparently  conformably  upon  the  Vaqueros  shale.  It 
varies  in  thickness  from  200  or  300  feet  to  perhaps  1,500  or  2,000 
feet.  It  is  white  to  yellowish  gray  in  color.  Locally  the  sandstone 
is  gritty,  bearing  also  a  dark-gray  to  black  chert,  and  a  few  pebbles 
of  another  sandstone.  It  contains  spherical  and  elliptical  concre- 
tions from  1  foot  to  5  feet  in  diameter,  which  are  so  prominent  and 
so  resistant  to  weathering  as  to  form  a  conspicuous  characteristic  of 
the  member,  the  more  so  because  ol  the  utter  lack  of  such  concre- 
tionary bodies  in  a  second,  other^^ise  similar  sandstone  that  occurs 
higher  up.  The  upper  half  of  the  sandstone  is  less  concretionary 
than  the  lower  and  is  also  thinner  bedded,  the  layers  being  separated 
by  shale  of  a  dark-drab  color,  which  carry  scattered  gray  limestone 
concretions  that  weather  yellow.  Traces  of  organic  life  are  also 
visible.     This  member  is  usually  stained  dark  with  petroleum. 

This  lower  sandstone  early  received  the  name  Modelo,  but  the 
writer  has  thought  it  best  to  assign  the  name  tentatively  to  the  entire 
formation  described  in  the  opening  lines  of  this  section.  The  sand- 
stone is  best  displayed  in  the  bold  escarpment  east  of  Tar  Creek  and 
is  also  heavily  developed  in  Hopper  Canyon  and  at  the  head  of 
Modelo  Canyon.  A  large  number  of  productive  wells  have  been 
drilled  in  Modelo  Canyon,  the  oil  being  doubtless  derived  from  some 
of  the  lower  horizons  of  the  formation.  Plate  II,  Aj  gives  an  idea  of 
the  appearance  of  this  sandstone  in  the  region  north  of  the  Modelo 
wells. 

UPPER    SANDSTONE. 

The  upper  sandstone  of  the  Modelo  formation  is  but  little  less  con- 
spicuous than  the  lower,  although  its  maximum  thickness  has  been 
estimated  at  only  900  feet  and  in  many  places  it  is  even  less.  It  has 
the  same  mineral  constitution  as  the  lower  bed,  being  composed  of 
white,  subangular  quartz,  with  a  trace  of  the  salts  of  iron,  which 
have  colored  it  slightly  yellowish.  A  considerable  amount  of  dark 
chert  is  also  present,  and  in  one  locality  beautiful  green  and  brown 
pebbles  of  siliceous  shale  were  observed.  The  member  is,  however, 
nonconcretionary.  It  is  also  thinner  bedded  than  the  lower  sand- 
stone and  for  100  feet  at  the  base  is  not  only  comparatively  micaceous, 
but  is  split  by  minor  bodies  of  shale,  the  whole  somewhat  darker  than 
the  portion  overlying,  seemingly  from  the  presence  of  dried  petroleum. 
This  portion  weathers  a  peculiar  bluish  gray. 

This  sandstone  is  conspicuously  developed  in  the  region  of  Hopper 
Canj^on,  where  it  lies  in  a  well-marked  syncline  that  to  the  east  is 
sharply  compressed  and,  perhaps,  faulted.  South  of  this  syncline  the 
sandstone  is  involved  in  one  or  two  other  folds  and  finallv,  between 
Hopper  and  Nigger  canyons,  passes  beneath  the  Santa  Clara  Valley. 
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SHALE    IN    TUB    MODELO. 

The  two  sandstones  described  above  are  divided  by  a  body  of  earthy 
shale,  gray  to  brown,  which  bears  limestone  concretions  weathering 
yellow  and  whose  thickness  has  been  variously  estimated  at  400  to 
1,600  feet.  Overlying  the  upper  sandstone  is  a  second  body  of  shale, 
of  uncertain  thickness  owing  to  the  fact  that  in  the  region  under  dis- 
cussion not  only  has  erosion  removed  the  sediments  down  to  an  unde- 
termined horizon  in  the  formation,  but  an  unconformity  also  exists 
between  this  and  the  overlying  formation.  However,  the  thickness  is 
variously  estimated  at  between  200  and  1,500  feet,  according  to 
locality.  This  shale  is  indistinguishable  from  that  separating  the  two 
Modelo  sandstones  already  described.  Both  varj^  from  a  granular, 
siliceous  type  to  one  of  an  earthy  and  fissile  character,  more  readily 
breaking  down  under  the  influence  of  weathering.  The  color  of  the 
lower  bed  is  commonly  light  gray;  that  of  the  upper  may  be  brown, 
gray,  or  yellowish.  Both  bodies  carry  calcareous  layers  and  here  and 
there  lenticular  limestone  concretions  that  weather  yellow.  Were 
the  upper  sandstone  to  disappear  the  shales  above  and  below  would 
become  a  single  mass,  uniform  in  their  general  features,  from  top  to 
bottom;  were  both  sandstones  to  disappear  it  would  be  difficult  to  dis- 
tinguish these  rocks  from  the  upper  portion  of  the  Vaqueros  formation. 
They  would  be  more  readily  differentiated  from  the  lower  portion  of 
the  Vaqueros,  however,  by  the  variety  of  color  in  the  older  beds  and 
by  the  marked  change  to  the  rusty,  calcereo-arenaceous  grit  at  their 
base. 

VARIATION    IN    COMPOSITION   OF   THE    MODELO. 

The  foregoing  paragraphs  describe  what  appears  to  be  the  normal 
section  of  the  Modelo  formation,  but  the  aspect  varies  somewhat  from 
point  to  point,  by  reason  of  the  subdivision  of  the  sandstones  and  the 
changes  in  their  relative  porportion  to  the  formation  as  a  whole.  At 
the  head  of  Modelo  Canyon,  for  instance,  the  outcropping  portion  of 
the  lower  sandstone  appears  to  be  split  into  two  bodies,  each  300  feet 
thick,  by  60  to  100  feet  of  shale,  and  a  similar  division  is  shown  by 
the  logs  of  wells  drilled  in  this  canyon.  What  may  prove  to  be  the 
upper  sandstone  is  separated  from  the  lower  by  only  about  200  feet 
of  brown  shale  as  compared  with  400  to  1,600  feet  in  the  normal  sec- 
tion. The  enormous  development  of  the  Modelo  sandstones  in  the 
lofty  divide  separating  Tar  Creek  from  the  drainage  of  Hopper  Canyon 
and  Pirn  Creek  is  also  at  variance  with  the  average  thickness  of  either 
of  these  members,  and  it  may  be  that  the  shales  are  reduced  to  a 
minimum  in  this  locality,  resulting  in  a  sandstone  facies  for  this 
formation  amounting  to  at  least  2,000  feet. 

South  of  Santa  Clara  River  the  Modelo  formation  is  unrecognized, 
nor  is  it  possible  to  find  for  it  a  proved  correlative.  Certain  sand- 
stones assigned  here  to  the  Vaqueros  terrane  carry  concretions  that 
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closely  resemble  those  in  the  lower  Modelo  sandstone,  and  the  asso- 
ciated shale  is  also  very  much  like  the  shales  of  the  Modelo  series 
north  of  the  river.  Yet  these  beds  south  of  the  Santa  Clara  contain 
fossils  similar  in  a  measure  to  those  of  the  lower  members  of  the  Vaque- 
ros  in  the  Tar  Creek,  Little  Sespe,  and  adjacent  districts.  TTiis, 
with  the  diminished  thickness  south  of  the  river,  suggests  a  rapid  and 
marked  variation  in  conditions  during  the  sedimentation  of  these 
mportant  formations  in  the  Santa  Clara  Valley. 

All  the  shales  of  the  Modelo  formation,  as  w  ell  as  those  of  the  Vaque- 
ros,  carry  at  one  horizon  or  another  minute  foraminiferal  remains 
and  fish  integuments,  similar  in  general  appearance  to  those  com- 
monly present  in  the  Monterey  shale  in  other  portions  of  California. 

Many  of  the  layers  in  the  Miocene  shales,  whether  older  or  younger, 
are  flecked  with  particles  of  dried  bitumen,  indicating  a  general  dis- 
tribution of  petroleum  throughout  the  shales  and  suggesting  that  it 
may  have  been  derived  from  the  abundant  organic  life  once  present 
in  them. 

The  lower  Modelo  sandstone  also  bears  considerable  bitumen  in  the 
region  of  Modelo  Canyon,  and  it  is  said  that  in  summer  it  yields  numer- 
ous seepages  of  a  comparatively  light  petroleum. 

SUPPOSED  MODELO  BEDS  IN  THE  OJAI  VALLEY  AND  SULPHUR  MOUNTAIN. 

The  supposed  equivalent  of  the  Modelo  in  the  Ojai  Valley  and  Sul- 
phur Mountain  is  confined  to  beds  similar  to  those  which  characterize 
the  upper  portion  of  the  formation  in  the  type  locality;  that  is,  it  con- 
sists of  shale,  siliceous,  chalky,  or  earthy,  in  color  white,  gray,  or 
locally  maroon,  carrying  the  customary  limestone  concretions  and  inter- 
bedded  here  and  there  with  sandstone  of  fine  grain  and  a  thickness  up 
to  10  or  15  feet.  In  the  shale  are  found  the  usual  foraminiferal  remains^ 
abundant  pieces  of  fish  integument,  and,  it  is  reported,  even  bony  fish 
skeletons.  The  soil  formed  by  the  disintegration  of  the  formation  is 
black.  The  extreme  silicification  that  is  so  common  a  feature  of  the 
shale  immediately  at  and  below  a  mountain  crest  in  other  localities 
is  repeated  in  Sulphur  Mountain.  The  thickness  of  the  formation  in 
the  region  under  discussion  seems  to  be  at  least  1,500  feet. 

CORRELATION   OF  TUE   IJPPER    SlIALY   PORTION   OF   THE    MODELO   WITH 

THE    MONTEREY    SHALE. 

In  the  Santa  Clara  district  the  presence  of  the  Monterey  formation 
is  uncertain,  although  the  uppermost  shale  of  the  Modelo  north  of  the 
river  and  the  great  mass  of  siliceous  shale  and  "chalk  rock^'  that  so 
conspicuously  caps  the  Santa  Susana  Mountains,  Oak  Ridge,  and 
South  Moimtain,  south  of  the  river,  may  be  a  part  of  it.     Only  one 
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fossil,  the  cast  of  a  thin  flat  pecten,  closely  resembling  Pecten  pedroanus 
Trask  (PI.  XXXVI,  figs.  5,  6),  has  so  far  been  found  in  these  shales; 
this  was  obtained  in  the  outcrop  immediately  east  of  the  road  in  Sul- 
phur Canyon,  southwest  of  Bardsdale.  This  evidence,  however,  sup- 
ports the  suspected  correlation,  which  otherwise  is  based  on  lithologic 
resemblances  only.  It  might  be  well  to  say,  furthermore,  that  the 
type  locality  of  Pecten  peckhami  Gabb  (PI.  XXXI,  fig.  3)  is  the  Ojai 
Valley  (probably  in  the  shale  on  the  south  side)  and  that  this  species 
is  unusually  abundant  in  the  Monterey  shale  in  most  regions  where 
the  formation  is  known. 

DIFFICULTIES  OF  CORRELATION  BETWEEN  NORTH  AND  SOUTH  SIDES  OF 

SANTA  CLARA  VALLEY. 

The  division  of  the  great  series  of  beds  north  of  the  Santa  Clara  into  the 
Vaqueros  and  Modelo  is  madaeasy  by  the  abrupt  and  marked  change  in 
the  character  of  the  sediments  at  the  contact  of  the  lower  Modelo 
sandstone  and  the  underlying  shale.  South  of  the  river  this  division 
does  not  appear  to  hold,  yet  one  or  another  of  the  characteristics  of 
the  Miocene,  taken  as  a  whole,  north  of  the  river  reappears  on  the 
south  side,  suggesting  that  the  beds  on  both  sides  of  the  valley  from 
base  to  summit  should  be  included  in  a  single  formation.  The  diffi- 
culty of  correlation  south  of  the  river  is  greatly  increased  by  the  pres- 
ence of  sharp  folds  and  faults.  For  example,  in  the  normal  succession 
the  siliceous  shale  and  the  "chalk  rock"  unquestionably  overlie 
beds  of  altogether  different  character,  identified  as  the  Vaqueros;  yet 
at  the  east  end  of  Oak  Ridge  and  in  the  western  portion  of  the 
Santa  Susana  Mountains  an  equally  heavy  body  of  siliceous  shale 
appears  to  dip  beneath  similar  shale  that  is  believed  to  be  of  lower 
Miocene  age.  This  unusual  succession  may  be  attributable  to  fault- 
ing, the  siliceous  shale  being  the  younger.  On  the  other  hand,  it 
may  possibly  be  that  the  siliceous  shale  capping  Oak  Ridge  corresponds 
to  the  mass  of  siliceous  shale  that  occurs  as  the  uppermost  of  the 
Vaqueros  beds  in  their  type  locality.  In  this  case  the  Modelo  would 
be  entirely  wanting  south  of  the  river. 

Another  element  in  the  difficulty  of  correlating  the  formations  on 
opposite  sides  of  Santa  Clara  River  is  the  remarkable  decrease  in 
thickness  toward  the  south.  It  would  seem  that  the  formations 
referred  to  have  their  type  and  maximum  development  north  of  the 
Santa  Clara,  and  that  south  of  the  river  the  formations  are  thin,  either 
through  lack  of  material  or  through  rai)id  changes  in  the  attitude  of 
the  land,  which  resulted  in  intervals  of  nondeposition  or  even  of  ero- 
sion during  the  time  the  beds  were  being  laid  down. 

Bull.  309—07 ^3 
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BURNING   OF   THE    SHALE. 

The  siliceous  shale  and  ''chalk rock '*  forming  the  crest  of  the  moun- 
tains south  of  the  Santa  Clara  have  at  many  points  been  burned  to  a 
bright-red  color.  The  fuel  which  supported  such  fires  was  perhaps 
the  originally  contained  petroleum. 

Opposed  to  this  view,  however,  is  the  verj'  considerable  depth  to 
which  the  shale  has  been  altered  to  a  brilliant-red  lava-like  rock;  hence 
it  may  be  inferred  that  spontaneous  combustion  alone  has  brought 
about  the  modification. 

FERNANDO    FORMATION. 
GENERAL   CHARACTER   AND    AGE. 

Tlie  rocks  that  have  received  the  name  Fernando**  consist  of  an 
ononuous  succession  of  conglomerates,  sandstones,  and  arenaceous 
clays,  largely  of  Plit>cene  age,  developed  over  considerable  portions  of 
southern  Califoniia.  Fossils  collected  at  many  localities  and  at  many 
horizons  throughout  the  fi>rmation  indicate  that  it  extends  from  the 
up|>er  MiiH»ene  (San  Pablo  formation  of  the  general  geologic  column 
of  the  State)  well  up  in  the  Pleistt>cene  (San  Pedro  formation).  It 
is  ]>i>ssible  to  subdivide  the  fonnation  locally  on  both  lithologic  and 
paleontologic  gnnmds,  but  taken  over  a  considerable  extent  of  teni- 
torj'  these  divisions  merge  into  one  another  both  stratigraphically  and 
geographically  by  insensible  gradations.  An  unconformity  usually 
marks  both  the  bast^  and  the  top  of  the  formation,  although  in  several 
liH'alitios  in  the  Santa  Clara  resrion  that  at  the  base  is  difficult  if  not 
imj>ossiblo  to  doltvl. 

Along  the  sides  of  the  Santa  Susana  Mountains  and  Oak  Ridge  and 
in  the  n^gion  east  of  Newhall  the  coarser  l>eds  of  tliis  formation  are 
usually  while,  irray.  or  yellow,  the  clays  bluish  CTav.  The  material 
of  the  conglomerate  is  principally  granitic,  but  {^ebbles  of  the  inter- 
nunliato  formations  an*  occasionally  found.  In  the  limited  r^on 
under  suryey  no  established  succession  of  the  different  sediments  was 
obstTytnl.  althouirh  a  bn^ador  tield  would  doubtless  reveal  it.  The 
tmconformiiios  an*  always  to  In*  nvkomnl  with,  and  to  them  maybe 
duo  in  lars^*  lueasurt*  the  yariaiions  in  the  nvks  that  are  in  contact. 
Incidentrtllv  it  mnv  bo  o^M^ryod  thai  {vrhaps  to  them  also  maybe 
duo  I  ho  fact  ihiU  N\hort*rts  >oiith  of  the  giMioral  fold  out  of  which  the  ^ 
Si^voral  frtusros  an*  formed  the  Foniando  is  usually  in  contact  with 
silicoons  shalo.  north  of  the  antiolino.  on  the  slo[x*s  of  the  Santa  Susana 
Mountains,  it  is  found  n*stit\g  dinvtly  u|>^mi  IhhIs  that  are  of  the 
Vaquoros  f:ii  io>. 

mI i.v«Mi ^  * V,  1* ^,-  X  K 1 M . v,>:  I  I'.o  s. ar >  »^ i  ; :' »•  S* - .  J\  rv  a •• .'.  .^  \  *  •:  x    :  ^^<  V  np^^k*  CcHintr— the  •eneial  equi«- 
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In  the  vicinity  of  the  Pini  Valley  the  Fernando  formation  consists 
in  ascending  order  of  (1)  a  thick  body  of  sandstone  and  conglomerate; 
(2)  sandy  shale  and  clay;  and  (3)  heavy-bedded  coarse  conglomerate. 
These  form  the  northern  slope  of  the  ridge  north  of  Camulos,  the  dis- 
tance of  about  4,000  feet  being  equally  divided  among  them.  Over- 
lying the  upper  conglomerate  are  several  hundred  feet  of  greenish-gray 
clay,  and  it  is  believed  that  this  is  succeeded  in  turn  by  1,500  to  2,000 
feet  of  alternating  sandstone  and  conglomerate.  If  the  succession  is 
continued,  clays  then  follow  to  the  valley  of  the  Santa  Clara.  In  all, 
the  formation  is  fully  5,000  or  6,000  feet  thick  in  this  vicinity,  and  if 
its  thickness  could  be  determined  over  the  entire  area  that  amount 
woufd  doubtless  be  increased  by  many  thousands  of  feet.  The  mate- 
rials of  the  conglomerates  include  granite,  shale  derived  from  the 
Miocene,  and  a  few  eruptives. 

North  of  the  Santa  Clara  Valley,  extending  from  the  mouth  of  Sespe 
Canyon  westward  to  the  Pacific  Ocean  at  Ventura,  is  another  exten- 
sive area  of  the  Fernando.  The  formation  .is  best  developed  in  the 
hills  between  Santa  Clara  River  and  Sulphur  Mountain,  where  the 
suc<5ession  consists  of  sandstones  and  conglomerates,  underlain  by  a 
thick  body  of  clay  dirt-brown  to  gray  in  color.  This  clay  is  arenace- 
ous and  grades  into  sandstone  both  transverse  to  the  strata  and  along 
the  strike.  In  places  even  pebbly  layers  may  be  found  in  this  part  of 
the  formation.  Beneath  the  clay  is  another  mass  of  heavy-bedded 
sandstone  and  conglomerate,  separated  by  minor  layers  of  clay, 
resembling  that  just  described.  If  there  are  not  faults  in  these  beds — 
and  none  were  detected — the  thickness  can  hardly  be  less  than  8,000 
or  10,000  feet,  about  equally  divided  between  the  three  varieties  of 
sediments  mentioned.  Some  of  the  lower  sands  are  bituminous  and 
their  associated  clavs  are  brown  or  blue. 

On  the  lower  slopes  of  San  Cayetano  Mountain,  making  up  a  part  of 
the  area  outlined  in  the  preceding  paragraph,  is  a  mass  of  gray  clay  and 
shale,  sandstone,  and  heavy  gravel  beds,  all  more  or  less  hardened 
and  resistant  to  weathering,  which  belong  to  the  upper  Fernando. 
The  pebbles  making  up  the  gravel  deposits  are  granite,  quartsite,  sand- 
stone, limestone,  and  the  harder  shale  all  derived  from  the  moun- 
tains of  the  Sespe  region. 

PALEONTOLOGY   OF   THE   FERNANDO   FORMATION. 

At  least  three  distinct  faunas  are  recognizable  in  the  Fernando, 
representing  what  are  thought  to  be  in  a  very  general  way  the  bottom, 
middle,  and  top  of  the  formation.  The  oldest  fauna  was  found  m  the 
area  north  and  northeast  of  Camulos,  and  is,  according  to  J.  C.  Mer- 
riam,  the  equivalent  of  the  fauna  of  at  least  a  part  of  the  San  Pablo 
formation.  The  middle  fauna  was  found  well  developed  in  the  region 
of  Elsmere  Canyon  and  Fernando  Pass,  and  probably  te^TesfexA,^  >i>E\ft 
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typical  fo9siliferous  portion  of  the  Purisima  and  the  lower  part  of  the 
San  Diego  formation.  The  upper  portion  of  the  Fernando  extends 
well  up  into  the  Pleistocene,  as  is  attested  by  the  fossils  found  at  Bar- 
low's ranch  and  on  the  south  slopes  of  Mount  San  Cayetano;  these 
have  been  correlated  with  the  fauna  contained  in  the  San  Pedro  for- 
mation. 

LOWER   rKRSASDO  FAUX  A. 

The  following  species  have  been  found  in  what  is  supposed  to  be 
the  oldest  portion  of  the  Fernando,  in  the  region  north  of  Camiilos:'^ 

FottUtfrom  the  lover  part  of  the  Fernando  fcfrmation,  near  Camulog. 

[Tbote  markerl  ***"  «re  from  th«  l^t-colored  sh^ie  imderlyiiig  the  crniglomente  on  Santa  Felicia 
Cnek;  "  b/'  from  eongtomente  5  miles  Dorthea«t  of  Camokw;  ''c. "  from  fine  cooglomermte  and  coane 
■andstone  1  mjle  north  of  Camulos,  *'4,"  from  coarse  con^merate  1  mile  north  of  Camnloa;  '*e/' 
from  eongtomerate  on  the  east  side  of  Fim  Creek,  near  the  railroad  bridge.] 

Area  camuloenfld  Osmont '  b.  dMPl.  XXX^^I.  fig?.  1,  la,  lb). 

Bulloid  n.  sp.  •  c;. 

Callista  snbdiaphana  Carpenter  •  <•>  « PI.  XXX IX.  tig.  3-. 

Cancellaria  n.  sp.  (b;. 

Cardium  sp.  (b;. 

Chlcffoetoma  sp.  (c). 

Chrysodomus  n.  sp.  >  1;  ib,i. 

Chrysodomus  n.  sp.  '2;  (c,  d). 

Conus  califomicus  Hinds  (h.  e  >. 

Coous  cast.  sp.  indet.  (o. 

Corbula  n.  sp.  (c,). 

Dosinia  ponderoea  Gray?  tc;. 

Echinarachnius,  near  excentricus  Esrhscholtz   a-. 

Fusus  nigoeus  Trask  «d;. 

U<la  taphria  Dall  fb,  c.  «Pl.  XXX VIII.  fig.  5;. 

Lunatia  lewisii  Gould  (c.  d;. 

Macoma,  near  serta  Conrad  Ca). 

Macr^ma  serta  <'onrad  (bt. 

Mangilia  j»p..  probably  new  fc>. 

M*'ti.*»  alia  Conrad?  'd?. 

Narv«a  ^-alifomiana  Conrafl  ^b). 

Nurula  c-af»trensis  Hinds  HJ  >. 

Nucula  n.  sp.  (c.  d;. 

Ofitrea  v^-alchii  Gabb  id)  .PL  XXXIX.  %.  1  . 

Pachyp</ma  n.  sp.  (a.  b). 

Pecton  U'llus  Conrad  (o)  (PI  XXXV,  tig.  3;. 

Pwten  cerrosensis  Gabb  (r,  d>  iPl.  XXXV,  fig.  im. 

Perlen  merriami  Arnold    a)  (T\.  XX XVI.  fij;.  9,. 

Priene  oregrjnen.^i.*»  Rc-dfioM  var.  angclcnsii?  Arnold    PI.  XL,  fi^.  1J> 

PhacT>id«*  sp.,  proV>aV»Iy  new  (b). 

Sol  en  Hiearius  Gould  la). 

Tumtella  n.  sp.  (b). 

Voldia  wissurata  Dall  (o. 


iC-oiU-cte*!  by  W.  L    Watts;  l<icntifiwi  by  J.  C.  Merriam;  lislo.i  in  BiiU.  California  State  Mining 
Bureau  No.  19,  1900,  pp.  220-222. 
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MIDDLE  FERNANDO   FAUNA. 

The  following  species,  found  in  Elsmere  Canyon  and  the  region  of 
Fernando  Pass,  apparently  represent  a  somewhat  later  fauna  ^han 
that  just  described.     The  identifications  are  by  Ralph' Arnold. 

Fossils  from  the  middle  of  the  Ffmando  fomialion^  Elsmere  Canyon. 

Amiantis  callosa  Conrad  (PI.  XXXIX,  fig.  2). 

Area  trilineata  Conrad  (PI.  XXXVIII,  figs.  3,  4). 

Callista  eiibdiaphana  Carpenter  (PL  XXXIX,  fig.  3). 

Cancellaria  femandoensis  Arnold  (PI.  XL,  fig.  4). 

Cardiiim  quadrigenarium  Conrad  var.  femandoenBis  Arnold  (PI.  XXXVIII, 

fig.  2). 
Chione  n.  sp.  (small). 
Chrysodomus  amoldi  Rivers. 
Cr>'ptomya  califomu^  Conrad. 
Cypnea  femandoensis  Arnold  (PI.  XL,  fig.  8). 
Dolichotoma  cf.  c*arpenteriana  Gabb. 
Maconia  indentata  Carpenter. 
Maconia  sp. 

Mactra  cf.  hemphilli  Dall. 
Modiolus  rectus  Conrad. 
Monia  luacroschisma  Dall. 
Murex  eldridg€»i  Arnold  (PI.  XTi,  fig.  12). 
Mya  truncata  Linn6. 
Neptun€»  humenjsa  (labb. 

Neverita  recluziana  Petit  (PI.  XXXVIII.  fig.  6). 
Olivella  intorta  Carpenter. 
Panopt^  generosa  Gould. 

Pc<ten  cf.  caurinus  Gould  (PI.  XXXVI,  lig.  1). 
Pecten  estrellanus  Conrad  var.  catalina^  Arnold. 
Pwten  lic>aleyi  Arnold,  17  rib.  var.  (PI.  XXXIV,  fig.  1). 
Pecten  cf.  parmeleei  Dall  (PI.  XXXVI,  fig.  7;. 
Phacoides  acutilineatus  Conrad. 

Pisania  fortis  Carpenter  var.  angulata  Arnold  (PI.  XL,  figs.  0  and  7). 
Priene  oregonensis  Redfield,  var.  angelensis  Arnold  (PI.  XL,  fig.  11). 
Tapes  tenerrima  (^arpenter. 
Tellina  id»  Dall  (?). 
Tritonium  sp. 

Trochita  filosa  Gabb  (PI.  XL,  figs.  2,  2a). 
Turritella  cooperi  Carpenter,  var.  femandoensis  Arnold  (PI.  XLI,  fig.  13). 

UPPER   FERNANDO    FAUNA. 

Lists  of  species  from  three  localities  are  given  to  show  the  char- 
acteristics of  the  fauna  of  the  upper  portion  of  the  Fernando.  The 
fossils  in  the  first  list  may  possibly  he  slightly  older  than  those  in 
the  second,  which  in  turn  appear  to  be  a  little  older  than  those  in 
the  third.  The  species  from  Barlow's  ranch  have  been  correlated 
with  the  fauna  contained  in  the  upper  fossiliferous  beds  at  San 
Pedro,  which  are  well  up  in  the  Pleistocene. 
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Fossih  from  thr  upper  part  of  th€  Frrnando  formation. 

NORTHWEST  OF  SANTA   PAULA.* 

[Those  followed  by  an  "F."  are  from  Goat  MounLun.  near  the  mouth  of  AiLims  Canyon:  those     Ttyh 
lowed  by  an  "  F"  are  from  Santa  PauU  Cnvk.  between  Mupa  achoolhoiue and  Sulphur  Mountain  _  J 

A5trodai>si£t  whiineyi  Conrad  iF'. 

Aslvris  riohthofeni  Gabb  •  Ei. 

Bittiuni  a^tporsum  Gabb  tE^ 

Caixlium  t-orbb  Conrad  .  E ». 

Caidiuni  pK»cerum  Sowerby  \^Fi. 

Chione  mathowsoni  Gabb  i  Fk 

Chione  whiincvi  Gabb  -F''. 

Chorus  beloheri  Hinds  *  Fv 

Clidiophora  punctata  Conrad  .E'*. 

Cn»pidula  prinofpes  Conrad  ■  E  ■. 

Cn'piomya  ralifomii^  Conrad    E  . 

Dental ium  semip(»litum  Rn.iderip    F  . 

Eohinaraohnius  exoontrious  EiH^hst^holiz   F-. 

Galenis  inomatus  Gabb   F  . 

Glvovmoris  intennodta  RrvJ^rip    F  . 

Hipp*.myx  rranioidi*:?  Carj>onti-r   F  . 

lacuna  A^lidula  lA.»Vi»n   F  •. 

I^vYuninlium  «vntitili«ium  Carpfni^r   F'. 

Lunatia  iowisii  (lould    E  .  • 

Maixmia  n.  sp.    F  . 

Metis  aha  Conrad    E  . 

Mitra  niaura  Swain:*'n    E  . 

Mtnliohis  nt'tus  i\»nrail    E  . 

MoniHVixieJ  luviriibn^  Si'WtTby  .  F  . 

Miin'X  nioniKvrv's  S*»\vorbv    K  . 

Nas5?a  t-aliii'niiana  I'unrad    E  . 

N:ussi\  piTpinjniis  Hinds    E  . 

NiU%^  nu'ndi(';i  var.  *\^ii><Ti  Forln^   F  . 

NeptiHuni  altispira  Gabb    E  . 

i>livolla  intoria  i\iqw';u«  r   E  . 

l\^no|M»a  l^Mlon's;l  lioiild    E  . 

Psi'phis  taniilla  Gould    V.  . 

Souiolo  n.  sp.    E  . 

S*>li»n  ixxsiiofus  Carpt*u!<T   T..  F  . 

Siliiiuaria  tNloiU'.:Ui  ilabb   F  . 

Spisula  plai\ulata  v\»nrad    E  . 

Tellina  id:i*  l\dl    E 

*rT\«su>  nut  (alii  Conrad    E  . 

Triton  c^bUv^us  Urvsicni*    V^ 

rurritolhi  jrwriti  Canvr.it  r   F     Tl   \l  1.  •  s:   '"»  . 

rurUmilla  sp.  ,F  . 


SOI   rUKVSrKKN   Kl   vNkS  .^F  \l«'V\      S\N  i  WETAXO.* 
Aix'rt  rl    labiaia  S*Avorb\  . 

« 

Hiituim  rl.  a>ivnuu  Gabb. 
Nrtss{*  prrpui^uis  Hind^. 
i  aUii^toma  or  Manrahia  ^p, 


•  rolliH«t<st  by  \V,  I.,  Walt*:  ivl<t:tiAt\l  !>y  .V  i:.  i\vp«'r    :>(^  la  BuO.  C^Ufnoiia  State  lOoI^^ 
^iXataoM  Wy  Um  Vrttar;  MmIUM  by  Ralph  Anx4d. 
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Cardium  of.  quadrigenarium  Conrad  (?). 

Crepidula  cf.  rugosa  Nuttall. 

Lacuna  (?)  sp. 

Leda  sp. 

Macoma  sp. 

Modiolus  (?). 

Olivella  sp. 

Pholadidea  cf.  penita  Conrad. 

Psephis  cf.  lordi  Carpenter. 

Saxidomus  gracilis  Gould. 

Siliqua  patula  Dixon  (?). 

Tapes  staminca  Conratf. 

Tresus  nuttalli  Conrad  (?). 

Turritella  cooperi  Carpenter  (PL  XLI,  fig.  14). 

Yoldia  (?)  sp. 

BARLOW'S  RANCH,  3  MILES  EAST  OF  VENTURA.o 

Acm^ea  pelta  Eschscholtz. 

Actseon  (Rictaxis)  punctocoelata  Carpenter. 

Angulus  buttoni  Dall. 

Anomia  lampe  Gray. 

Balanus  concavus  Bronn.  ^ 

Bittium  asperum  Gabb. 

Cadulua  fusiformis  Sharp  and  Pilsbry. 

Cancellaria  tritonidca  Gabb. 

Chione  succincta  Valenciennes. 

Chlorostoma  funebrale  A.  Adams. 

Chorus  belcheri  Hinds. 

Columbella  (Astyris)  gausapata  Gould. 

Columbella  (Astyris)  gausapata,  var.  carinata  Hinds. 

Crepidula  adunca  iSowerby. 

Cryptomya  californica  (^onrad. 

Cylichna  alba  Brown. 

Dentalium  hexagonuiii  Sowerby. 

Donax  Icevigata  Deshayes. 

Drillia  hemphilli  Stearns. ^^ 

Drillia  inermis  Hinds. 

Drillia  inermis  var.  penicillala  Carpenter. 

Echinarachinius  excentricus  Eschscholtz. 

Eulima  micans  Carpenter. 

Eulima  hastata  Sowerbv.  * 

Lacuna  compacta  Carpentor. 

Littorina  scutulata  GouM. 

Macoma  nasuta  Conrad. 

Mactra  catilliformis  Conrad. 

Mangilia  angulata  Carpenter. 

Modiolus  forniratus  ('arpent«*r. 

Monoceros  engoiiatnni  Conrad. 

Nassa  californiaiiuiu  Conrad. 

Nassa  fossata  Gould. 

Naasa  mendica  Gould. 

Nassa  perpinguis  Hinds. 


mold,  Ralph,  The  pah^oiitology  uikI  stratigraphy  of  the  marine  PUoccne  and  Pleistocene  of  San 
>.Cal.:  Mem.  California  Acad.  Sci.,  vol.  :i,  1902,  p.  55. 
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Neveiita  recluziana  Petit. 

Neverita  recluziana  var.  alta  Dall. 

Odostomia  gouldii  Carpenter. 

Odostomia  nuciformis  var.  avellana  Carpenter. 

Odostomia  tenuis  Carpenter. 

Olivella  biplicata,  Sowerby. 

Olivella  intorta  Carpenter. 

Olivella  pedroana  Conrad. 

Pecten  latiauritus  var.  monotimeris  Conrad. 

Saxidomus  aratus  Gould. 

Scala  crebricostata  Carpenter. 

Scala  tincta  Carpenter. 

Tapes  tenerrima  Carpenter. 

Terebra  simplex  Carpenter. 

Tomatina  culcitella  Gould. 

Tornatina  harpa  Dall. 

Turritella  cooperi  Carpenter  (PI.  XLI,  fig.  14). 

Turboniila  laminatu  Carpenter. 

Turbonilla.  four  sp.  (?). 

Yoldia  cooperi  Oabb. 

PLEISTOCENE   DEPOSITS. 

DEPOSITS    IN   THE    VICINITY    OF  SArGUS. 

The  low  hills  that  border  the  broad,  open  valley  of  Santa  Clara 
River  in  the  vicinity  of  Saugus.are  covered  by  a  prominent  body  of 
gravel,  sand,  and  arenaceous  clay,  the  gravel  largely  predominating. 
The  coarser  material  is  mostly  composed  of  granite,  derived,  prob- 
ably, from  the  San  Gabriel  Range.  Traces  of  other  rocks,  however, 
are  included  with  the  granite,  and  the  whole  is  loosely  cemented 
together.  The  beds  have  a  general  dip  of  2°  to  10°  toward  the  center 
of  the  valley.  The  thickness  of  the  terrane  is  undetermined.  Above 
the  level  of  the  valley  perhaps  300  or  400  feet  are  exposed,  but  below 
the  valley  the  extent  of  the  formation  is  not  known.  These  beds 
are  probably  of  fresh-water  origin  and,  though  they  have  yielded  no 
fossils  whatever,  their  unconformable  position  on  the  Fernando  sug- 
gests late  Pleistocene  as  the  time  of  their  deposition. 

DEPOSIT    AT    MOirrn    OF    SESPE    CANYON. 

At  one  point  overlooking  Sespe  Creek  there  is  a  cut  bluff  showing 
bright-red  sediments  of  apparently  the  same  materials  as  those  just 
described.  The  d(»posit  was  not  examined  in  detail.  It  may  prove 
to  be  a  remnant  of  the  wSespe  formation  or  a  portion  of  the  Pleistocene 
that  is  composed  of  red  material  derived  from  the  Sespe. 

CONGLOMERATE  OF  LION  CANYON. 

In  the  vicinity  of  the  Li<3n  Canyon  wells  is  a  conglomerate  that  has 
not  hitherto  been  recognized  at  any  point  in  the  Ojai  Valley,  nor, 
indeed,  elsewhere  in  the  ranges  that  border  the  Santa  Clara.     Ita 


30  OIL  DISTRICTS   OF   SOUTHERN   CALIFORNIA. 

when  the  general  geology  of  the  region  shall  be  the  primary  object  of 
investigation.  The  strip  of  enigmatical  territory  occupied  by  the 
valley  therefore  forms  an  obviously  ideal  line  of  division  between  the 
two  more  or  less  structurally  distinct  areas  north  and  south  of  it,  and 
advantage  will  be  taken  of  this  fact  to  discuss  each  of  these  areas  sepa- 
rately. 

REGION  NORTH  OF  THE  SANTA  CLARA. 

Of  the  great  mountain  system  north  of  the  Santa  Clara  Valley  the 
southern  member,  the  Topatopa  Range,  is  alone  involved  in  the 
geology  of  the  developed  oil  fields.  This  range  is  30  or  40  miles  long; 
its  trend  is  east  and  west;  its  structure  is  anticlinal,  the  axis  passing 
a  few  miles  north  of  the  area  mapped  in  Pis.  I  and  V. 

In  the  region  of  Sespe  Creek  the  axis  of  the  anticline  lies  beneath  the 
crest  of  the  range  and  is  occupied  by  characteristic  quartzites  and 
slates  to  which  has  been  assigned  the  name  Topatopa  formation.  The 
anticline  is  symmetrical  and  is  well  displayed  in  the  canyon  walls. 
About  the  Topatopa  formation  bend  in  succession  the  Sespe,  Vaque- 
ros,  Modelo,  and  Fernando  beds,  all  strongly  developed  and  forming 
conspicuous  features  of  the  landscape.  Toward  the  east  the  point  of 
the  anticline  broadens,  the  Modelo  sandstone  outcropping  in  a  wide 
sweep  about  the  axis  and  the  youngest  beds  covering  a  still  greater 
area  in  their  arch.  The  w^est  end  of  this  great  anticline  has  not  been 
located,  the  consideration  of  its  east  end  being  suflBcient  for  the  pur- 
poses of  the  present  report. 

The  northern  side  of  the  anticline  is  unexplored,  and  whether  the 
prominent  ridge  of  granite  lying  to  the  north  is  produced  by  faulting 
or  is  a  part  of  a  separate  djiiamic  system  is  unknown. 

The  southern  limb  of  the  anticline  presents  an  intricate  succession 
of  secondary  folds  and  accompanying  faults  that  extend  from  Ventura 
River  and  the  Ojai  Valley  beyond  Piru  Creek.  East  of  Santa  Paula 
Creek  the  strata  are  strongly  bowed  to  the  south.  At  Sespe  Creek  the 
curvature  is  as  pronounced  in  the  opposite  direction.  Immediately 
west  of  Hopper  Canyon  the  convex  side  of  the  bend  is  again  to  the 
south,  while  east  of  Piru  Creek  regularity  of  trend  is  once  more  ap- 
proximately resumed.  North  and  east  of  the  Ojai  Valley  the  south 
limb  of  the  Topatopa  anticline  is  overturned. 

An  examination  of  the  map  makes  it  obvious  that  faults  are  the 
dominant  structural  feature  in  the  Ojai  Valley,  at  the  west  end  of  the 
territory  under  discussion.  No  less  than  five  fractures  cross  the 
region  from  east  to  west,  divergent  in  trend  from  N.  60°  W.  at  the 
north  to  S.  75°  W.  at  the  south.  The  result  has  been  a  succession  of 
interfault  blocks  more  or  less  limited  in  size,  with  considerable  varia- 
tion in  the  strata  opposed.  The  faults  originated  nearly  at  a  common 
center  in  the  great  fracture  passing  in  front  of  San  Cay elaiio  "^Vqntlv 
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leading  feature  is  the  contained  bowlders  of  sandstone,  differing  but 
slightly  in  composition  from  the  matrix  or  body  of  the  rock  itself. 
It  appears  only  in  the  limited  area  between  the  Sespe  and  Modelo 
formations.  A  somewhat  similar  occiuTence  is  found  at  the  east  end 
of  the  Upper  Ojai  Valley,  where  Sisar  Creek  leads  out  from  it.  The 
stratigraphic  relations  of  this  rock  are  uncertain,  but  its  composition 
suggests  that  it  may  be  the  renmant  of  a  Recent  formation  of  bowlder 
sand  which  here  and  there  skirts  the  Upper  Ojai  Valley,  forming 
along  its  northern  side,  locally,  extensive  benches.  In  the  region  of 
the  Lion  Canyon  wells  the  rock  is  impregnated  with  bitumen,  and 
seepages  spring  from  it.  It  is  penetrated  by  the  wells,  but  it  is 
believed  that  they  derive  their  oil  from  the  underlying  formation. 

GENERAL.  STRUCTURE  OF  I>I8TRICT. 

INTRODUCTORY  STATEMENT. 

It  has  been  deemed  expedient  to  divide  the  discussion  of  the  struc- 
ture of  the  region  bordering  the  Santa  Clara  Valley  into  two  sections. 
The  first,  embracing  a  brief  exposition  of  the  more  important  fea- 
tures, is  included  in  the  pages  immediately  following.  The  second, 
dealing  with  those  details  so  essential  for  purposes  of  practical  appli- 
cation, is  subdivided,  each  portion  being  inchided  in  the  description 
of  the  territory  to  which  it  refers.  It  may  be  well  to  call  the  reader's 
attention  to  the  general  sections  on  Pis.  Ill  and  IV.  These  sec- 
tions, together  with  the  structural  features  depicted  on  the  map  (PI.  I, 
pocket),  will  doubtless  more  vividly  portray  the  writer^s  interpre- 
tation of  the  structure  than  many  chapters  of  descriptive  text. 

SANTA  CLARA  VALLEY. 

The  structure  of  the  rocks  imderlying  the  Santa  Clara  Valley  is  per- 
plexing. For  several  miles  below  Saugiis  the  great  body  of  younger 
conglomerate,  sandstone,  and  clay  of  the  Fernando  formation  passes 
diagonally  across  the  bottom  lands  into  the  hills  on  either  side,  main- 
taining a'strike  of  N.  SO^-GO"^  W.  and  a  dip  of  25°-50°  NE.  Withm 
this  area  there  is  no  apparent  break  in  the  regularity  of  the  strati- 
graphic  succession.  From  the  mouth  of  Salt  Creek  westward,  how- 
ever, the  hill  formations  become  more  and  more  folded,  or  even 
faulted,  while  the  continuitv  of  structure  between  the  two  sides  of  the 
valley  is  interrupted  by  a  broad  belt  of  river  gravel.  Lithologic  simi- 
larity of  both  Miocene  and  Pliocene  sediments  at  the  several  horizons 
adds  still  further  to  the  difficulties  attending  a  correct  interi)retation 
of  the  geologic  conditions.  The  great  mass  of  evidence  suggests  an 
enormous  fault  along  the  valley  in  the  region  north  of  South  Mountain, 
displacement  dying  out  as  it  passes  up  the  river.  Final  interpre- 
tation of  the  valley  structure  has,  however,  been  resei^ved  for  a  time 
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tain.  The  northernmost  fault  Ues  between  the  rusty  Vaqueros  beds 
and  the  Modelo  shale.  South  of  this  is  the  second  fractiu'e  of  the 
system,  the  block  between  them  being  composed  of  Modelo  shale. 
Between  the  second  and  third  faults,  the  latter  passing  immediately 
north  of  Lion  Ridge,  is  a  narrow  block  of  rusty  beds  of  the  Vaque- 
ros type.  South  of  this  is  a  comparatively  broad  zone  of  the  Sespe 
formation,  which  in  tmn  is  separated  from  the  Modelo  shale,  consti- 
tuting Sulphur  Mountain,  by  one  of  the  most  extensive  faults  of  the 
region.  South  of  Sulphur  "Mountain  there  is  a  fifth  fault,  marked  by 
a  line  of  seepages  and  oil  wells.  The  evidence  of  faulting,  however, 
must  not  be  confused  with  the  unconformity  which  exists  between 
the  Modelo  and  the  Fernando.  The  shale  of  Sulphur  Mountain  is 
considerably  crumpled,  at  least  two  marked  anticlines  (one  of  which 
is  locally  overturned)  and  the  intervening  sjTicline  being  present 
through  nearly  its  whole  length.  The  conglomerate,  sand,  and  shale 
of  the  Fernando  formation,  south  of  their  contact  with  the  Modelo 
shale  of  Sulphur  Mountain,  maintain  a  southerly  dip  with  marked 
persistency,  at  most  varied  only  by  minor  and  localized  flexures. 

Thf  structural  features  west  of  Santa  Paula  Creek  continue  to  the 
east  for  4  or  5  miles,  in  front  of  Santa  Paula  Ridge  and  San  Cayetano 
Mountain,  but  the  faults  terminate  one  by  one  or  coalesce,  until  at  the 
easterly  apex  of  the  region  the  disappearance  of  interfault  blocks  has 
brought  the  late  Tertiaries  into  contact  with  the  much  earlier  Topa- 
topa  formation,  the  great  San  Cayetano  fault  alone  separating  them. 
In  the  Sespe  district  it  is  to  be  observed  that  the  formations  enter 
the  Camulos  quadrangle  at  its  northern  border  from  their  passage 
around  the  east  end  of  the  axis  of  the  Topatopa  anticline,  which  lies 
between  1  and  2  miles  to  che  north.  Within  the  quadrangle  crump- 
ling begins  near  its  northern  border — at  first  gentle,  then  severe.  The 
major  features  resulting  from  this  movement  are  the  Coldwater  anti- 
cline, southeast  of  the  broad  table  of  red  beds,  and  still  farther  south 
the  syncline,  whose  eastern  extension  passes  through  the  summit  of 
Oat  Mountain.  South  of  the  western  part  of  this  syncline  is  the  great 
northward-dipping  monocline  of  Topatopa  beds  on  the  north  flank  of 
Mount  San  Cayetano.  Near  the  mouth  of  Sespe  Canyon  the  beds  are 
greatly  disturbed  by  the  close  approach  of  the  San  (^ayetano  fault  and 
the  syncline  just  mentioned. 

In  the  region  east  of  Sespe  Creek  the  more  important  of  the  subor- 
dinate or  secondary  folds  include  a  partially  overturned  anticline 
southwest  of  Hopper  Mountain;  the  Oat  Mountain  syncline,  already 
referred  to;  an  anticline  that  crosses  lower  Pole  Canyon  at  its  sharp 
turn  from  south  to  west,  and  another  anticline  a  mile  farther  south. 
Each  of  these  folds  is  a  conspicuoiis  feature  of  the  geology  from  one  or 
another  i>oint  of  view,  but  the  syncline  is  perhaps  the  most  marked, 
involving,  as  it  does,  the  strata  from  the  upper  Modelo  shale  to  the  red 
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beds  of  the  Sespe.     In  addition  to  these,  there  are  numerous 
folds  and  one  or  two  faults,  each  of  which  is  of  ahuost  equal  i 
ance  to  the  features  first  mentioned.  " 

Both  Hopper  and  Piru  canyons,  in  the  lower  10  miles,  have 
developed  across  the  structure  at  points  where  the  strata  are 
sively  puckered,  each  canyon  lying  a  little  east  of  the  axis  of  a 
strike  flexure.     The  western  of  the  two  axes  presents  a  chanp 
trend  from  X.  65°-70°  W.  to  N.  50°-70°  E.     The  easterly  axis 
reverse  change  from  N.  60°  E.  tlu-ough  east-west  to  N.  80°  W. 
slight   departures  from  the  general   trend   are   to  be  found, 
instance,  the  Modelo  anticline  and  the  s^mcline  immediately  to 
south  have  a  direction  approximately  east  and  west,  and  a  numba  ._^_^ 
minor  folds  between  1  mile  and  2  miles  in  length,  particularly  co«r^ 
spicuous  on  the  east  side  of  Hopper  Canyon,  lie  diagonally  to  the  gW^ 
eral  trend  of  the  larger  flexures.     Between  the  individual  folds  o^^  *  * 
several  trends  direct  continuity  has  not  been  established,  but  thereil. 
a  suggestion  of  tliis  in  several  instances,  notably  in  the  Oat  Mountail '  ^ 
syncline,  which  apparently  can  be  traced  from  Sespe  Creek  nearly 
the  Modelo  district,  and  again  in  the  Lyons  anticline,  which  *^^i, 
certainly  passes  directly  from  the  Pini  Valley  to  Hopper  Canyon.    W  . 
any  event,  the  folds  are  uncjuestionably  the  associated  crumples  oil 
a  single  affected  zone  that  passes  continuously,  though  with  wavy^ 
trend,  from  the  region  of  Mount  San  Cayetano  to  that  of  Piru  Greet' 

PI.  Ill,  sec.  X-Z',  illustrates  the  general  occurrence  of  petroleum  in! 
the  mountains  north  of  the  Santa  Clara  Valley.  The  section  without 
being  continuous  nevertheless  represents  in  nearly  their  true  succes- 
sion the  formations  that  occupy  this  great  area  and  portrays  the 
structural  features  that  prevail  in  most  of  the  productive  oil  territories. 
The  line  of  the  section  is  laid  down  on  the  map  (PI.  I).  Besides  being 
somewhat  irregular  it  presents  two  important  oifsets  that  were  nec- 
essary to  the  generalization  of  the  conditions.  One  of  these  offset* 
(x'-y)  occurs  at  Little  Sespe  Creek  and  is  a  mih»  in  length;  the  other 
(j-'-zi  embraces  the  interval  between  Brush  Mountain  and  Piru  Peak, 
a  distance  of  5  miles.  In  both  intervals,  however,  the  break  in  the 
stratigrapliic  succession  is  reduced  to  a  minimum. 

The  fonnations  involved  include  the  Topatopa formation;  the  Sespe 
fonnation.  with  its  three  divisions — base,  middle,  and  top;  the  Vaque- 
ros  fonnation.  with  its  several  bands  of  varicolored  clays;  the 
Modelo  sandstones  and  their  accompanying  sliales,  a  portion  of  which 
a(  least  may  ci>rrespond  to  the  Monterey,  and  the  Fernando  forma- 
tion, wliich  probably  extends  from  the  Miocene  through  the  Pliocene 
and  well  up  into  the  Pleistocene.  Their  distribution  over  the  line  of 
the  .section  may  be  gathered  from  the  illustration.  There  are,  how- 
ever, certain  features  which  it  maj'  be  well  to  consider  somewhat  at 
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l^ingth^  for  the  reason  that  they  have  a  bearing  on  the  occurrence  of 
>«troleum. 

The  Topatopa  anticline,  shown  at  the  left  of  the  section,  involves 
rocks  of  the  Topatopa  formation,  which  are  proved  to  be  more  or  less 
pietroliferous  by  the  seepages  that  occur  on  their  outcrops  and  by  the 
JM^tual  dissemination  of  bituminous  matter  through  certain  of  the 
t>eds.  There  are,  however,  no  wells  that  penetrate  the  formation,  and 
Its  possibilities  are  as  yet  unknown.  At  the  base  of  the  Sespe  forma- 
tion there  is  a  layer  of  white  sandstone  which,  in  the  gorge  of  Sespe 
Creek,  has  been  found  to  yield  an  excellent  supply  of  low-gravity 
petroleum.  The  well  of  the  Union  Consolidated  Oil  Company  pene- 
fcjates  the  strata  in  this  vicinity  to  a  depth  of  approximately  500  or  600 
feet.  The  position  of  this  well,  on  the  regular  slope  of  the  main  Topa- 
topa anticline,  is  of  especial  importance  from  the  clew  it  may  afford  as 
to  the  occurrence  of  oil  at  this  horizon  under  like  conditions  in  other 
localities. 

A  second  feature  of  importance  is  the  Coldwater  anticline.  The 
strata  on  the  northern  face  of  this  arch  are  productive,  the  oil  being 
derived  from  about  the  same  horizon  as  that  of  the  well  just  men- 
tioned, 2  J  miles  to  the  northwest.  The  longitudinal  extent  of  this 
anticline  in  an  easterly  direction  was  not  determined  by  the  writer, 
but  in  Boulder  Creek,  a  little  more  than  a  mile  to  the  east,  a  some- 
what similar  fold  appears  nearly  in  the  line  of  the  Coldwater  flexure. 
It  may  be,  however,  but  an  oifset  of  the  latter  or  a  mere  crumple  on  its 
flanks.  It  is  indicated  in  the  section  and  is  the  locus  of  the  Ivers 
wells.  Although  conspicuous  in  the  field,  when  plotted  it  is  of  com- 
parative insignificance.  The  oil  found  at  this  point  may  have  no  rela- 
tion to  the  minor  fold,  but,  on  the  other  hand,  the  fractures  resulting 
from  such  a  fold  may  have  afforded  a  special  opportunity  for  the  accu- 
mulation of  the  petroleum. 

One  of  the  few  occurrences  of  oil  observed  in  California  near  the 
axis  of  a  syncline  is  that  seen  at  the  Kentuck  wells,  which  are 
located  in  a  hollow  of  the  Sespe  red  beds  half  a  mile  north  of  Little 
Sespe  Canyon.  The  most  plausible  explanation  of  this  exceptional 
occurrence  is  that  it  is  due  to  the  effects  of  the  Coldwater  anticline,  or 
possibly  even  of  the  greater  Topatopa  anticline,  the  negative  effects 
of  the  local  syncline  being  insufficient  to  overcome  the  influence  of  the 
greater  folds. 

A  short  distance  south  of  this  depression  the  red  sandstone  of  the 
Sespe  formation  dips  steeply  near  the  point  where  the  axes  of  the  folds 
exhibit  a  general  change  in  strike  from  northeast  to  southeast.  The 
locality  is  one  of  marked  cnishing  and  its  structure  is  most  difficult  to 
decipher.  The  offset  of  a  mile  in  the  section  was  made  here,  the 
strata  b^ing  again  taken  up  in  regular  succession  in  the  vicinity  of  the 
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Foot-of-the-Hill  wells.  From  this  locality  to  the  top  of  Brush  Moun- 
tain the  series  of  rocks  from  the  upper  members  of  the  red  sandstones 
of  the  Sespe  through  the  rusty  beds  at  their  summit  and  the  great 
mass  of  shale  that  makes  up  the  Vaqueros  formation  is  unbroken. 
Three  oil-bearing  horizons  have  been  found  within  this  range — one 
either  at  the  summit  of  the  red  beds  or  the  base  of  the  rusty  member 
of  the  Sespe;  another  perhaps  in  the  purple  clay  of  the  Vaqueros 
formation,  and  a  third  in  the  upper,  earthy,  and  siliceous  portion  of 
the  Vaqueros,  not  far  below  the  Modelo  sandstone.  The  wells  are  to 
be  regarded  as  located  on  the  slope  of  the  general  Topatopa  anticline, 
for  a  careful  examination  of  the  locality  reveals  only  minor  and  very 
insignificant  crumples  in  the  general  sweep  of  the  beds  in  an  easterly, 
northeasterly,  and  northerly  curve  about  the  axis  of  the  main  fold. 

Brush  Mountain  is  capped  by  the  lower  Modelo  sandstone  and  a 
thin  band  of  the  overljnng  siliceous  shale.  The  second  offset  in  the 
general  section  occurs  at  this  point.  On  Piru  Peak  very  nearly  the 
same  formaticms  are  encountered,  the  only  difference  being  a  some- 
what greater  amount  of  the  siliceous  shale  at  the  top  of  the  series. 
The  lower  Modelo  sandstone  outcrops  immediately  beneath  the  shale 
and  at  the  head  of  Modelo  Canyon  is  affected  by  the  Modelo  anticline, 
which  is  one  of  the  most  conspicuous  and  perfect  folds  of  this  charac- 
ter to  be  found  anywhere  in  the  region  under  discussion.  The  sand- 
stone here,  however,  appears  to  be  at  least  several  hundred  feet  thick — 
thicker,  indeed,  than  on  Brush  Mountain,  and  yet  by  no  means  so 
extensively  deveIo])ed  as  about  the  head  of  Hopper  Canyon,  farther 
north.  The  succession  of  strata  on  the  two  sides  of  the  anticline 
varies  somewhat,  but  this  is  perhaps  due  to  crumpling  and  faulting. 
The  presence  of  a  fault  is  indicated  by  the  abnormal  succession  of  beds 
encountered  in  crossing  the  outcrop  of  the  formation.  It  is  probable 
that  at  the  line  of  this  section  the  opposing  beds  for  some  distance 
from  the  surface  belong  to  the  shale  between  the  upper  and  lower 
Modelo  sandstonei^,  but  the  exact  amount  of  throw  is  indeterminable, 
first,  because  of  the  uniformity  of  the  shale  in  appearance;  second, 
because  of  the  rapid  variation  in  the  thickness  of  the  strata,  and  third, 
because  of  the  crushing  that  has  taken  place  adjacent  to  the  fracture. 

The  Modelo  anticline  is  one  of  the  most  productive  folds  north  of  the 
Santa  Clara  Valley.  About  midway  of  the  folds  are  the  wells  of  the 
Modelo  Oil  Company,  attaining  a  maximum  depth  of  about  1,800  feet, 
with  oil  at  1,400  or  1,500  feet  and  indications  of  oil  at  still  greater 
depths  below  the  surface.  The  wells  are  wholly  in  the  Modelo  sand- 
stone, which  in  places  is  so  free  from  shale  and  so  solid  a.s  to  stand 
without  casing.  The  wells  are  drilled  in  strata  that  dip  60°  or  more 
on  both  sides  of  the  anticline,  at  distances  varying  from  less  than  100 
feet  to  600  or  700  feet  on  each  side  of  the  axis.  The  wells  of  the  Sun- 
set Oil  Company  in  Hopper  Canyon,  li  miles  to  the  west,  are  also  on 
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this  fold.  They  have  produced  some  oil,  but  have  not  been  operated 
with  the  same  care  as  the  wells  of  the  Modelo  Oil  Company,  and  as  a 
consequence  much  water  occurs  with  the  oil. 

The  Nigger  anticline  Ues  a  mile  and  a  quarter  south  of  the  Modelo 
fold,  being  separated  from  it  by  a  syncline  and  the  fault  already 
described.  The  strata  involved  are  the  upper  Modelo  sandstone  and 
the  shales  above  and  below.  The  productive  wells  on  this  anticline 
are  in  the  easterly  tributary  of  Nigger  Canyon,  a  little  south  of  the  axis 
of  the  fold.  They  are  500  or  600  feet  deep,  the  oil  having  baen  encoun- 
tered at  depths  of  65  to  400  feet.  ^ 

Half  a  mile  south  of  the  Nigger  anticline  is  a  sharp  change  in  the 
rocks  wliich  represents  the  contact  between  the  Modelo  and  the  Fer- 
nando formations.  The  younger  beds  have  a  northerly  dip,  which 
represents  either  an  overturn  at  the  plane  of  unconformity  or  a  fault — 
perhaps  both.  That  an  unconformity  exists  between  the  Fernando 
formation  and  the  underlying  beds  is  beyond  doubt,  and  many  strata 
are  brought  successively  into  contact  on  either  side  of  the  plane.  From 
the  point  of  the  ridge  separating  Nigger  Canyon  from  Piru  Creek  east- 
ward for  several  miles  beyond  this  stream  there  is  a  marked  line  of 
disturbance.  A  synclinal  structure  lias  been  suspected,  but  careful 
examination  indicates  that  this  supposition  may  have  been  induced 
by  the  deceptive  relations  of  the  dips;  in  reality  there  is  probably  an 
anticline,  with  a  very  steeply  inclined  southern  limb,  which  west  of 
Piru  Creek  has  possibly  been  the  locus  of  a  fault.  At  this  point  in  the 
section,  therefore,  there  may  be  a  fault  in  proximity  to  a  line  of  uncon- 
formity, much  after  the  order  of  the  unconformity  and  fault  passing 
along  the  southern  border  of  the  Puente  Hills  from  the  region  of  the 
Santa  Fe  wells  westward  to  Whittier.  (Seep.  111.)  Doubtless  the 
dip  of  the  Fernando  strata  changes  from  northerly  to  southerly 
beneath  the  valley  of  the  Santa  Clara,  but  exposures  along  the  bottom 
lands  are  wanting,  and  the  relation  of  the  formations  north  of  the 
river  to  those  south  of  it  can  only  be  conjectured. 

REGION  SOUTH  OF  THE  SANTA  CLARA. 

The  moimtains  bordering  the  Santa  Clara  Valley  on  the  south 
represent  the  west  end  of  one  of  the  most  important  uplifts  of  southern 
California.  The  center  of  uplift,  the  San  Gabriel  Range,  consists  of 
granites  and  related  rocks.  Encircling  these  on  the  west  are  sedi- 
mentary beds  of  Tertiary  age,  which  constitute,  in  the  order  named 
from  east  to  west,  the  lower  elevations  of  the  Santa  Susana  Moun- 
tains, Oak  Ridge,  and  South  Mountain.  The  structure  of  this  sys- 
tem of  ridges  is  anticlinal  and  notwithstanding  a  degree  of  continuity 
between  the  formations  north  and  south  of  the  upper  portion  of  the 
Santa  Clara  Valley  the  mountains  south  of  the  river  preserve,  on  the 
whole,  remarkable  independence  of  structure.     In  the  western  half  of 
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the  system  the  structure  is  comparatively  simple,  consisting  of  a 
main  anticlinal  fold  affected  by  a  few  subordinate  wrinkles.  In  the 
eastern  portion,  however,  although  the  effect  of  the  uplift  has  been 
the  production  of  a  single  range  crest,  there  are,  nevertheless,  three 
distinct  folds  of  a  more  or  less  secondary  nature,  arranged  en  Echelon 
and  slightly  diagonal  in  trend  to  the  course  assumed  by  the  general 
ridge  system.  These  folds  may  be  designated  the  Torrey,  Tapo,  and 
Pico.  A  fourth,  en  Echelon  with  the  others  and  known  as  the  Els- 
mere,  is  in  reality  the  western  terminus  of  the  San  Gabriel  uplift 
itself.  Although  secondary  to  the  dominant  structure  these  folds 
are  well  developed  and  are  of  especial  importance  in  that  they  have 
become  the  loci  of  several  very  productive  oil  fields.  There  are 
numerous  minor  crumples  and,  along  the  southeastern  crest  of  Oak 
Ridge  and  the  southwestern  face  of  the  Santa  Susana  Mountains,  at 
least  one  fault  of  considerable  throw. 

OIL.  FlEt.I>8  XORTII  OF  THE  SAIST^A  CliARA. 

The  oil  fields  north  of  Santa  Clara  River  involve  an  area  having  an 
east- west  length  of  35  miles  and  a  width  of  7  to  15  miles.  For  con- 
venience of  discussion,  this  area  may  be  divided  into  the  Ojai  Valley, 
Sulphur  Mountain,  Si)  i^er  Thread  or  Sisar  Creek,  Santa  Paula  Ridge, 
Sespe,  Pole  Canyon,  and  Hopper-Piru  fields.     (See  PI.  V.) 

OJAI  VALLEY  FIELDS. 
LOCATION. 

The  Ojai  Valley  fields  comprise  the  region  of  the  upper  and  lower 
valleys,  lying  between  the  Topatpopa  Range  on  the  north  and  Sul- 
phur Mountain  on  the  south.  Nordhoff,  the  only  town  within  the 
district,  lies  about  15.  miles  north  of  Ventura,  with  which  it  is  con- 
nected by  a  spur  track  of  the  Southern  Pacific  Company,  and  12 
miles  northwest  of  Santa  Paula. 

STRUCTURE. 

PL  III,  sec.  A-A'  indicates  in  a  ver}-  general  manner  the  structural 
relations  of  the  several  formations  exposed  in  this  valley.  The 
series  of  beds  north  of  the  Lower  Ojai  Valley  is  a  part  of  the  great 
overturned  south  flank  of  the  anticline  developed  in  the  Topatopa 
Range.  The  overturning  was  accompanied  by  faulting.  The  delin- 
eation of  the  faults  on  the  map  (PI.  I)  is  highly  generalized  from  the 
evidence  afforded  by  soil  coloring  and  isolated  outcrops.  They  will 
be  described  in  the  order  of  their  occurrence  from  north  to  south. 

The  succession  of  beds  from  the  base  of  the  Topatopa  Range,  or 
across  Lower  Ojai  Valley,  is  perhaps  without  break.  If  so,  there  is  an 
upper  and  a  lower  series  of  rusty  beds  separated  by  a  broad  belt, 
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between  1,000  and  2,000  feet  thick,  of  red  and  white  sandstones  which 
seem  to  belong  to  the  Sespe  formation.  Between  the  southerly  belt 
of  rusty  beds,  which  are  regarded  as  Vaqueros,  and  the  Modelo  shale, 
which  constitutes  Thompson  Ridge,  there  is  unquestionably  a  fault 
the  throw  of  which  can  hardly  be  less  than  2,000  feet.  The  Thompson 
Ridge  fracture  is  more  directly  in  line  with  the  San  Cayetano  fault  to 
the  east  than  any  of  its  associates  and  it  may  be  responsible  for  the 
<?xistence  of  both  the  Upper  and  Lower  Ojai  valleys.  To  the  east  it 
passes  immediately  south  of  the  wells  of  the  Bard  and  adjacent  oil 
companies.  Between  the  Lower  Ojai  Valley  and  Santa  Paula  Canyon 
the  tliickness  of  the  red  beds  is  greatly  reduced,  and  to  the  south  the 
xusty  beds  may  almost  entirely  disappear,  for  in  the  Silver  Thread  dis- 
trict the  out<jrop  of  these  two  strata  is  less  than  300  feet  thick.  From 
the  trend  of  the  formations  north  of  the  Lower  Ojai  and  from  litho- 
logic  similarities,  it  is  inferred  that  the  great  development  of  rusty 
beds  north  of  the  Bard  and  Capital  Crude  wells  is  continuous  with 
those  of  the  Topatopa  formation  in  the  lower  slopes  of  the  Topatopa 
Range  to  the  west.  At  this  point  these  beds  have  furnished  a  fair 
collection  of  fossils,  w  hich  are  regarded  as  Eocene.  In  this  connection 
it  is  worthy  of  notice  that  at  the  head  of  the  Lower  Ojai  Valley  the 
rusty  beds  south  of  the  red  beds  carry  fossils  that  were,  with  equal 
certainty,  determined  as  low^er  Miocene. 

The  i!^odelo  shale,  forming  Thompson  Ridge,  is  severely  crumpled 
and  is  probably  an  included  fragment  of  siliceous  shale.  It  disap- 
pears beneath  the  wash  of  the  Lower  Ojai  Valley  and  has  every  evi- 
dence of  wedging  out  a  little  west  of  the  Silver  Thread  district. 

S<nith  of  this  interfault  block  of  Modelothere  is  a  narrow  band  of 
rusty  beds,  which  also  wedge  out  to  the  east.  These  beds  have  every 
appearance  of  the  Va({ueros  formation  and  carry  the  same  fossils  as 
those  north  of  the  Modelo  block.  They  l)order  Thompson  Ridge  on 
the  south  and  pass  at  once  into  the  Lower  Ojai  Valley,  where  they 
disappear  beneath  the  later  wash.  This  block  of  rusty  beds  presents 
a  variety  of  dips  and  strikes,  and  it  is  thought,  therefore,  to  be  sim- 
ply an  inclined  fragment  between  the  great  faults  of  the  region.  The 
fracture  separating  it  from  the  red  beds  bordering  it  on  the  south  is 
recognized  as  passing  the  valley  road  at  the  head  of  the  gorge  between 
the  Lower  and  Upper  Ojai  basins  to  the  west,  following  the  line  of  a 
short  gulch  to  its  junction  with  the  general  valley.  It  is  probable 
that  in  this  direction  it  has  been  the  northern  determinant  of  Lion 
Ridge.  To  the  east  the  fault  seems  to  pass  in  a  directicm  about  S. 
80°  E.,  merging  finally  with  one  or  another  of  the  greater  fractures 
of  the  svstem. 

It  is  interesting,  also,  to  note  the  occurrence  of  a  narrow  strip  of 
Tusty  beds  included  in  the  Modelo  shale  in  the  easterly  portion  of  the 
crest  of  Thompson  Ridge. 

BuU.  309-  -07 i 
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The  red  beds  of  the  Sespe  formation  again  become  prominent  in 
Lion  Hill,  which  lies  between  the  Lower  Ojai  and  Lion  Canyon  to  the 
south.  This  ridge  is  an  anticline,  the  trend  of  its  axis  curving  slightly 
from  N.  87''  W.  at  the  west  end  to  N.  70°  E.  at  the  east.  The  crown 
of  the  arch  is  but  gently  bowed.  The  flanks,  however,  show  steeply 
inclined  strata.  Locally,  a  slight  synclinal  flexure  appears.  To  the 
north  the  red  beds  pass  beneath  the  wash  of  the  Lower  Ojai  Valley; 
to  the  south  thev  are  succeeded  bv  the  Modelo  shale  of  Sulphur  Moun- 
tain,  the  line  of  division  being  practically  coincident  with  the  stream 
channel  in  Lion  Canvon. 

The  Sespe  formation  of  Lion  Hill  is  doubtless  another  interfault 
block,  more  than  ordinarily  prominent,  in  the  series  that  occupies  the 
Ojai  Valley.  The  apex  of  this  block  probably  terminates  within  a 
mile  of  the  Silver  Thread  district,  the  small  body  of  red  beds  appear- 
ing in  the  latter  region  belonging  to  the  greater  mass  of  similar  beds 
lying  on  the  north  side  of  the  Ojai  Valley.  The  Sespe  formation  in  the 
block  imder  discussion  widens  and  becomes  an  important  formation 
in  the  western  portion  of  the  Lower  Ojai  west  of  San  Antonio  Creek 
and  Ventura  River.  On  the  north  the  red  beds  are  in  contact  witli 
the  rusty  beds  in  the  minor  interfault  block  already  described,  and, 
to  the  east  of  this  block,  with  the  projecting  portion  of  the  included 
fragment  of  the  Modelo  formation.  On  the  south  they  are  in  contact 
with  the  Modelo  shale  throughout  it^s  whole  length  to  San  Antonio 
Creek.  The  minor  interfault  block  of  the  Modelo  in  Thompson  Ridge 
being  disregarded,  this  Sespe  block  would  appear  to  have  been  pushed 
up  with  reference  to  the  formations  north  and  south  of  it,  particu- 
larly those  on  the  north.    • 

Along  Lion  Canyon  and  the  south  edge  of  the  Upper  Ojai  Valley 
is  another  of  the  greater  faults  of  the  district.  Like  the  others, 
however,  it  terminates  near  the  common  center  in  the  vicinity  of 
Santa  Paula  Canyon.  Farther  west  it  is  probably  of  considerable 
extent,  having  been  recognized,  it  is  thought,  at  the  canyon  of  Ven- 
tura River  several  miles  below  Nordhoff.  In  any  event  there  is  the 
same  succession  here  that  is  encountered  in  the  Ojai  Valley. 

Sulphur  Mountain  from  one  end  to  the  other  is  composed  of  the 
Modelo  shale,  the  strike  of  which  corresponds  with  the  trend  of  the 
ridge  about  N.  80°  E.  The  dip  is  generally  to  the  south.  There  are, 
however,  local  crumples  of  difl^erent  degrees  of  importance,  as,  for  in- 
stance, a  possible  anticline,  indicated  on  the  map  (PI.  I)  as  passing  along 
the  lower  slope  of  the  mountain,  and  a  second,  the  axis  of  which  passes 
a  little  south  of  the  well  of  the  Langdell,  Newmark  &  Roan  Oil  Com- 
pany, a  few  hundred  feet  below  the  summit.  Also,  it  is  possible  that 
faulting,  as  well  as  folding,  has  taken  place  within  the  confines  of  the 
mountain.  Such  folds  and  faults  mav  be  accountable  for  the  lines 
of  petroleum  seepages  on  both  the  north  and  south  sides  of  the  ridge. 
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Sulphur  Mountain  itself  is  perhaps  an  interf ault  block,  a  possible  frac- 
ture existing  at  the  line  of  contact  of  the  Modelo  and  Fernando  for- 
mations south  of  the  ridge,  although  the  succession  maybe  merely  one 
of  unconformity.  The  writer  is  inclined,  however,  to  the  view  that 
a  fault  is  present.  The  linear  extent  of  the  folds  in  Sulphur  Mountain 
has  not  been  determined.  The  east  end  of  Sulphur  Moimtain  presents 
a  syncline  at  its  crest,  an  anticline  at  its  northern  base  coincident  with 
the  lower  portion  of  Sisar  Creek,  and  another  anticline  south  of  the 
mountain  in  the  vicinity  of  the  Adams  Canyon  oil  wells. 

There  is  an  anticline  south  of  the  western  portion  of  Sulphur  Moun- 
tain showing  in  the  road  which  descends  from  the  summit  to  the  upper 
part  of  the  Cafiada  Larga.  In  the  line  of  this  anticline  is  a  like  fold 
at  Ventura  River,  and  it  is  possible  that  the  two  are  continuous. 
Although  the  rocks  involved  in  this  fold  belong  mainly  to  the  Modelo 
formation,  gray  and  brown  argillaceous  shales  and  heavy  sandstone, 
probably  of  the  Fernando  formation,  lie  immediately  upon  its  south- 
ern flanks  and  locally  may  have  become  affected. 

OIL   WELLS. 

The  oil  wells  in  the  Ojai  fields  comprise  those  of  the  Union  Oil  Com- 
pany on  the  Pirie  ranch,  at  the  west  end  of  Lion  Hill ;  two  in  Lion  Can- 
yon, about  IJ  miles  southeast  of  the  Pirie  wells;  a  couple  drilled  by 
Langdell,  Newmark  &  Roan  near  the  summit  on  the  north  slope  of 
Sulphur  Moimtain,  and  a  group  along  the  northeastern  side  of  the 
Upper  Ojai,  sunk  by  the  Whidden-Double,  Sobra  Vista,  and  Santa 
Paula  oil  companies. 

FnUE   RANCH   WELLS. 

Two  groups  of  wells  belonging  to  the  Union  Oil  Company  are  located 
on  the  Pirie  ranch  south  and  southeast  of  Nordhoff,  in  the  Lower  Ojai 
Valley.  The  first  group,  consisting  of  three  wells,  is  about  a  mile  S. 
25*^  E.  of  the  town,  on  the  west  end  of  Lion  Hill ;  the  second  group  lies 
across  a  small  valley,  about  three-fourths  of  a  mile  S.  70°  W.  of  the 
first.  All  the  wells  penetrate  the  red  beds  of  the  Sespe  formation, 
those  of  the  first  group  being  about  100  feet  south  of  the  axis  of  the 
Lion  Hill  anticline,  and  those  of  the  second  on  the  south  limb  of  the 
same  anticline,  at  least  three-eighths  of  a  mile  south  of  its  axis.  At  the 
time  of  the  writer's  visit  the  wells  were  abandoned  and  only  one  der- 
rick was  standing.  It  was  learned,  however,  that  black  oil  accom- 
panied by  considerable  quantities  of  gas  was  struck  in  the  wells  of  the 
first  group,  and  that  for  a  time  they  were  pumped.  Gas  was  heard 
rumbling  in  one  of  the  holes  and  another  contained  water.  No  seep- 
ages were  noticed  in  the  locality  of  the  wells. 

Five  wells  constitute  the  second  group,  four  close  together  and  a 
fifth  about  one-fourth  mile  to  the  southwest.     The  deepest  of  the  four 
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is  about  l..y/i  feet  deep.  A  little  oil  was  encountered  at  30  feet  and 
some  also  at  about  400  feet:  for  a  time  considerable  ofl  and  water, 
mostly  the  latter,  were  pumped.  In  another  well  thick  cil  was  struck 
at  100  feet  and  a  lifter  oil  at  333  feet,  thus  indicating  at  least  two 
oil-l>earinff  strata  for  this  kxrality.  Much  water  was  found  in  the 
westenmiost  well  and  it  was  abandoned  before  reaching  the  oil  sands. 


U'»S   CAVT«"-X    TTELl^. 


Two  wells,  now  abandoned,  were  sunk  in  Lion  Canyon  about  2\ 
mUes  southeast  of  Xordhoff.  They  are  situated  in  the  brown  shale  of 
the  Modelo  formation,  not  far  s-^uth  of  the  fault  separating  the  shale 
from  the  Sespe  red  beds  of  Lion  Hill.  The  wells  lie  in  line  with 
what  to  the  east  is  a  faulted  overturn,  but  which  here  mav  be  onlv  a 
simple  anticline.  Heavy  «>il  stands  in  the  eastern  well  at  a  depth  of 
about  200  feet,  while  a  li«:hter  emulsion  of  oil  and  water  rises  to  about 
the  same  level  in  the  western  well.  Some  «»f  the  oil  which  had  been 
bailed  out  and  was  standing:  in  a  barrel  had  a  CTavitv  of  about  16°  B. 
It  was  black  and  ran  quite  freely,  though  stringing  some. 


LA  NT.  DELL.    NEWMARK    h    R«"iAN    WELLS. 


The  two  abandoned  wells  of  this  company  are  located  on  the  north 
slope  of  Sulphur  Moimt  ain,  only  a  short  dist  ance  below  its  crest  and  just 
west  of  the  road  leading  up  from  the  I'pper  Ojai  Valley.  The  holes 
are  sunk  a  little  north  of  the  anticlinal  axis,  which  passes  immediately 
north  of  the  siunmit  of  the  moimtain,  and  penetrate  the  brown  and 
gray  shales  of  the  Mixielo  formation.  The  higher  well  is  located  at  the 
upper  edge  of  a  prominent  oil  seepage ;  it  is  said  that  a  little  light  oil  was 
struck  at  about  800  feet  and  that  the  well  was  abandoned  in  a  white 
clayey  shale  at  1 ,000  feet .  The  lower  well  was  sunk  right  in  the  seep- 
age, but  yielded  nothing.  Tlie  natural  seepage  of  oil  at  the  wells  is 
claimed  to  be  about  a  barn^  a  dav. 


Wim>l>KN-lH>l-BLK    WELLS. 


Tlio  fivo  wells  of  tlie  Whiddon-Double  Oil  Company  are  located  in 
tlie  Modelo  slmlo  fault  l>lock  on  the  northern  side  of  the  head  of  the 
Upper  ( )jai  Nnlloy.  Tho  surface  outcrops  hen^  show  a  slight  northerly 
dip,  wliilo  th(»  woll  logs  indirato  a  much  stivper  dip  to  the  northeast  for 
tlm  oi^aiHJ.  TIh*  structural  rolatii^ns  in  the  vicinity  are  somewhat 
coniph^x,  l)u(  it  mmmus  likely  that  the  wells  are  situated  on  the 
uortli  (lank  of  an  anticline  nion^  or  less  complicated  by  minor  folds. 
It  is  reported  tinit  the  holes  vary  in  depth  from  132  to  about  950  feet 
and  that  they  yicOd  oil  (»f  S'  to  l.r  gravity.  Tlie  petroleum  is  black 
and  in  two  of  the  wells  is  associated  with  more  or  less  water.  The 
deepest  well  in  said  to  |)enetrate  two  sands,  the  lower  of  the  two 
yioldinK  the  lighter  c»il.     An  interesting  fact  is  that  No.  3,  one  of  the 
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shallower  wells,  although  having  a  greater  initial  production  than  No. 
5,  which  was  deeper,  did  not  hold  out  nearly  so  well.  The  yield  of  the 
w'ells  was  never  very  great  and  they  were  finally  abandoned  in  1904. 


SOBRA    VISTA    WELLS. 


The  Sobra  Vista  wells,  three  in  number,  are  located  at  the  head  of 
the  Upper  Ojai  Valley,  immediately  south  of  the  Whidden-Double 
property.  As  indicated  by  the  structure  in  the  immediate  vicinity, 
the  wells  are  probably  located  on  the  north  flank  of  the  local  anticline 
which  is  so  well  developed  in  the  region  of  the  Santa  Paula  group  of 


Fig.  4.— Sketch  map  showing  location  of  wolls  and  oil  seepages  in  the  northeast  comer  of  tlie  Upper 
Ojai  Viilley.  Heavy  black  dots,  wells  abandoned  since  beginning  of  191/2:  the  other  symbol,  wells 
abandoned  previous  to  1902.  '^^ 

wells  immediately  to  the  west.  The  strata  penetrated  are  the  blue 
and  gray  shales  of  the  Modelo  formation,  here  containing  interbedded 
sands  from  which,  it  is  said,  the  wells  derive  their  oil.  In  fact,  the 
southernmost  well  of  the  group  is  located  precisely  on  the  line  of 
strike  of  the  sandstone  which  affords  the  heavy  oil  seepages  on  the 
Santa  Paula  property.  The  wells  range  in  depth  from  about  375  to 
740  feet  and  obtain  their  oil  from  two  sands  about  240  feet  apart,  the 
upper  varying  from  10  to  11  feet  and  the  lower  from  4  to  11  feet  in 
thickness.  It  is  said  that  an  11-foot  stratum  of  black  water  sand  was 
encountered  between  the  oil  sands  in  one  of  the  wells,  and  that  in 
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another  the  drill  was  stopped  in  a  deposit  of  tar  too  heavy  to  pump. 
The  best  well  is  reported  to  have  started  with  a  yield  of  50  barrels  per 
day,  but  this  was  reduced  to  about  13  barrels  at  the  time  of  the 
writer's  visit  (1902),  and  still  later  is  stated  to  have  fallen  oflf  consider- 
ably more.  The  oil  is  black  and  heavy  and  is  said  to  run  48  per  cent 
of  exceptionally  pure  (92  per  cent)  asphaltum. 

SANTA  PAULA  WELLS. 

Immediately  west  of  the  Sobra  Vista  group,  at  the  head  of  the 
Upper  Ojai  Valley,  are  the  two  wells  of  the  Santa  Paula  Oil  Company. 
They  penetrate  the  blue  shale  of  the  Modelo  formation,  which  is  here 
folded  into  a  westward-plunging  anticline.  The  weUs  derive  their  oil 
from  interbedded  sandstones,  some  of  which  yield  seepages  of  heavy 
asphaltum.  The  northern  well  is  farther  down  the  dip  and  is  the 
deeper  of  the  two.  It  is  reported  that  this  yielded  lighter  oil  than  the 
southern  well  and  that  the  latter  struck  oil  similar  to  that  encountered 
in  one  of  the  Sobra  Vista  wells,  which  was  too  heavy  to  pump. 

SOUTHERN  SULPHUR  MOUNTAIN  FIELD. 

LOCATION. 

The  oil  areas  that  have  been  developed  along  the  southern  base  of 
Sulphur  Mountain  lie  at  the  heads  of  Aliso,  Wheeler,  Salt  Marsh,  and 
Adams  canyons  and  along  the  short  gulch  heading  against  Adams 
Canyon  from  the  Santa  Paula  Valley.  All  are  a  short  distance  south 
of  the  northern  boundary  of  what  once  constituted  the  San  Buena- 
ventura Mission.  The  general  elevation  of  these  areas  is  about  1,100 
feet,  Sulphur  Mountain  rising  abruptly  above  to  heights  between 
2,500  and  2,75(^  feet.  The  canyons  are  of  easy  grade  and  the  inter- 
vening ridges  are  comparatively  low. 

GEOLOGY. 

Two  and  perhaps  three  formations  are  involved  in  this  field — 
Modelo  shales;  Fernando  conglomerate,  sandstone,  and  clay;  and 
possibly  certain  remnants  of  the  Pleistocene,  consisting  of  coarse 
gravel  and'grit  ty  sand. 

The  M()(l(»lo  is  coniined  to  Sulphur  Mountain  and  consists  of  blue 
and  brown,  finely  laminated  shale,  wliich  is  either  earthy  or  siliceous, 
lu^r(»  and  there  even  slightly  sandy,  and  thin  beds  of  sandstone.  The 
hIuiU'  is  the  conspicuous  feature,  however,  and  is  of  the  type  variety. 
It  carrii^s  tlie  custoniar}'  gray  to  yellow  limestone  concretions,  which 
with  the  shale  show  an  abundance  of  organic  remains,  foramimfera 
an<l  lish  integuments  and  their  impresvsions.  The  browner  variety  of 
the  shale  is  gypsifcMous  and  rarl)onaceous. 


SANTA   CLABA  VALLEY!   SOUTHERN   SULPHUB   MOUNTAIN.       43 

Adjacent  to  the  line  of  division  between  this  shale  and  the  suc- 
ceeding formation  there  is  in  places  a  body  of  earthy  shale,  the  general 
tolor  of  which  is  brown  and  through  which  are  threaded  thin-bedded 
;andstones  from  a  few  inches  to  a  few  feet  in  thickness.  All  in  all, 
his  shale  somewhat  resembles  others  of  doubtful  age  that  are  encoun- 
^red  in  the  oil  fields  of  the  Santa  Susana  Mountains  and  is  not  unlike 
certain  beds  that  underlie  the  more  siliceous  shale  of  the  Modelo  for- 
nation  in  the  region  of  Hopper  Canyon.  The  question  regarding  the 
>eds  referred  to  in  the  Santa  Susana  Mountains  is  whether  the  shale 
ictually  belongs  to  the  Modelo  or  to  a  younger  formation,  although 
>erhaps  still  of  Miocene  age.  The  same  xmcertainty  holds  for  the 
ihale  of  the  Sulphur  Mountain  locaUties  until  detailed  work  shall  have 
letermined  its  proper  reference.  A  possible  characteristic  that  may 
>rove  to  be  of  value  in  distinguishing  this  shale  from  those  of  the 
tfodelo,  the  more  finely  laminated  beds  of  which  are  of  a  like  brown 
jolor,  is  the  mud-like  texture  and  consistency  of  the  younger  shales, 
rhe  younger  clays  are,  moreover,  decidedly  arenaceous,  and  are  also 
commonly  associated  with  sandstones. 

The  formation  regarded  as  Fernando  forms  the  mass  of  the  hills 
between  Santa  Clara  River  and  Sulphur  Mountain,  except,  perhaps,  a 
Pleistocene  fringe  along  the  immediate  valley.  Some  of  the  lower 
^nds  are  bituminous,  this  characteristic  appearing  to  become  more 
conspicuous  aa  Sulphur  Mountain  is  approached.  The  clays  associ- 
ited  with  the  lower  sands  are  brown  or  blue.  The  conglomerates  of 
this  series  include  pebbles  of  sandstone,  quartz,  granite,  black  chert, 
ind  siliceous  shale,  the  last  evidently  derived  from  the  Modelo  and 
probably  fromi  Sulphur  Mountain  itself.  The  succession  of  beds  here 
lescribed  is  encountered  also,  though  with  some  variation,  in  the 
5anta  Paula  Valley  and  in  the  several  canyons  to  the  west  of  Adams 


Danyon. 


By  reason  of  the  uncertainty  regarding  the  age  of  the  brown  shale 
referred  to  above  it  is  evident  that  the  line  between  the  Fernando 
and  the  Modelo  formation  is  indefinite.  It  is  worthy  of  note  in  passing 
that  there  is  a  considerable  difference  in  the  gravity  of  the  oils  derived 
From  the  Modelo  shales  and  the  Fernando  sands  and  gravels  in  this 
field,  that  from  the  Modelo  being  much  the  lighter. 

Deposits  of  sand  and  coarse  gravel  occurring  in  the  lower  portion 
of  Adams  Canyon  are  doubtfully  referred  to  the  Pleistocene  series. 
These  have  the  appearance  of  being  an  outlier  of  the  more  prominent 
body  of  like  sediments  east  of  the  Santa  Paula  Valley.  The  deposits 
have,  however,  received  but  passing  attention  and  have  little  or  no 
bearing  on  the  geology  of  the  Sulphur  Mountain  oil  district. 
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STRUCTURE. 

Sees.  A-A'  and  B-B',  PL  III,  show  the  probable  structural  relatioBS 
of  the  different  fonnations  in  the  Sulphur  Mountain  region.    The 
relation  ])etween  the  Modelo  shale  and  the  sueeeeding  formation  along 
the  southern  ])ase  of  Sulphur  Mountain  is  primarily  that  of  uncon- 
formity, but  faults  arc  here  and  there  suggested  by  the  sharp  ^^^^^ 
of  the  l)eds  in  contact  and  by  the  flexiu-es  that  have  particidarty 
affected  the  strata  in  proximity  to  the  line  of  the  suspected  fracture. 
The  fault,  if  it  exists,  is  in  harmony  with  the  other  structural  featuiw 
i>f  the  region  and  is  sui)plemental  to  those  farther  north  already 
doscri])etl.     It  is  the  soutliernmost  component  of  the  system  radiating 
from  the  Snn  Cayetano  fracture  a  mile  or  two  east  of  the  Santa  Paula 
Viilley.     In  eacli  of    the  canyons  in  the  southern  fac«  of   Sulphur 
Moui\taii\  evidences  of  the  fracture  are  more  or  less  distinct. 

Of  the  llexures  in  the  area  under  discussion  the  sharpest  occur  in 
I  he  interfault  block  of  the  Modelo  shale.  The  most  conspicuous  one 
occurs  hiilfway  up  the  face  of  Sulphur  Mountain.  It  consists  of  • 
•/.tnie  t»f  .NCNcrcly  crushed  strata  100  to  200  feet  broad. 

A  short  distatu'c  south  of  the  suspected  fault,  in  the  younger  for- 
mation of  rh»y»  Naiulstone.  and  conglomerate  that  is  possibly  the 
iMMUHudo.  there  may  be  here  and  there  detected  an  anticlinal  fold, its 
aviM  \u\\  'i\\^\  the  i^eiteral  strike  of  the  formation,  varying  from  N.  65® E. 
at  the  enNtern  teruuuus  of  the  mountain  to  N.  S0°  E.  farther  west. 
The   .iMithein  \\\\\h  of  the  anticHne  extends  beneath  the  foothills  to 
the  ^vn\^u  tiara  \  aUe\  .  ihe  dip  varvin^'  from  4.V  to  SQP.  but  usually 
a|»|»<om  hii\i»  \\\\^  h^Nser  auv^Kv      The  northern  limb  is  steep,  short,  and 
\\\\\u  a(e«l  h\  the  phme  of  the  fauh.     This  siniciure  appears  in  several 
ol  the  inuNow.  lUhl  \\\\\  aiva>.  b\:i  iis  ^ontinuiiv  from  point  to  point 
ln»  •  \\^^\  heeu  e-.iMl»hM\exl      I'.^nu-uI  of  -v.  :ir.:icUne  it  may  be,  perhaps, 
Imii  •)  hrh^hiw*  *lo\\  u\\;ud  xM' i'r.e  >^:ra:a,:WTi::r.in!ni:  of  thebedsdue  to 
»oh\|.u*    ^,^^^  m»||:^,  oui  u^  ilv  s'vru'.v.ve      Iv.  .Vda:v.>  and  Wheeler  can- 
\»M\  •  ihi-  iu\n^  \\\\a\  te;Muie  i^  n.^v^^w  :-,:i:  >:r^v.i:^^r.  while  in  Aliso  Canyon 
ii'U»'»nl  i)uiHph\)i>    .ret\\-.  ;»»  ivx^\s/.      V,Hr:-u^r  wt^st.  however,  in  the 
*ii  »*M\  ^^\  \\,\\^\u^^^  \  .n\\vv\   i'^^  :;*^','.v\v.v-  s^^i.".  .sinvars:  the  northern 
\\\\\U  \     \A\  .|t,M»   »nxl  l,^^ .-.- i;,*^  ..  ...  v-..^.-- -^vvrs*^  :!exure.  or  perhaps 
■o  \h..  iiuU    xnU».  ii  ,uuiv    '.*',.    ..,     .  •       .  ^.-..^  . :  :abl€^like  l>enches 

^'^^^^  '^ ''''  ^'^"'^   ^'    ■■•^'      >'    '  •;   ,-   --.v.rv^  rvdon  north  of 

'^''    '^'*^'  '•^»'-^    10.M-..M.;  •;;.  ,.   .,  .   ...^^,.   ..  ,-:  displaced  blocks, 

^^^'^'^  ^'^  ^*'-  ^  .-^^v      vv-       V :V^^  axis  of  this  dis- 

7''""'^'   /'"'''^^  '  ^^  ■■'    '•-  ^-      .  v'  .  -.   \  .    ,r    :S.  strata  maintain 
'''"''     -  •-•   ix  .i  .' XX.-.*.      •  ^,-..    v,-^,^-.,,    .,.  -v,-5<  varying  only  by 


^»*''»'^'        *     ^*       • «     .\.y  ^, 
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on.   WELLS. 

The  line  of  the  suspected  fault  along  the  south  side  of  Sulphur 
VIoiintain  is  marked  in  the  several  canyons  by  many  strong  seepages 
>f  petroleum,  and  in  proximity  to  the  fracture,  in  the  northward  dip- 
ping or  more  severely  crumpled  strata  of  the  Fernando  formation, 
nost  if  not  all  of  the  wells  of  this  general  field  are  drilled.  Those 
jdelding  the  Hghter  oil,  however,  may  penetrate  to  minor  sands  in  the 
tfodelo,  or  they  may  be  pecuUar  to  the  brown  shale  of  uncertain 
•hough  perhaps  Modelo  age  (p.  19).  The  heavier  oil  without  doubt 
>ccurs  in  the  Fernando  formation. 

The  wells  in  the  field  under  discussion  have  been  drilled  at  the  heads 
>f  ALso,  Wheeler,  Salt  Marsh,  and  Adams  canyons  and  along  the  bot- 
AJUi  of  a  short  gulch  east  of  Adams  Canyon.  But  little  new  develop- 
nent  was  under  way  at  the  time  of  the  investigation  and  it  was  diflB- 
jult  to  obtain  data  relating  to  the  occurrence  of  the  petroleum.  Fur- 
:herraore,  many  of  the  wells  were  old  and  were  abandoned,  while  the 
product  of  others  was  reduced  to  only  1  or  2  barrels  a  day.  The  initial 
low  of  some  of  the  wells  appears  to  have  been  as  high  as  25  or  even 
50  barrels.  The  depth  as  a  rule  ranges  between  150  and  500  feet,  but 
lere  and  there  1,800  or  2,000  feet  is  said  to  have  been  attained.  An 
?arly  mode  of  recovering  the  oil  was  by  tunnels,  many  of  which  pene- 
trate the  shale  of  Sulphur  Mountain.  From  these  a  small  amount  of 
3il  still  seeps,  although  several  barrels  a  day  have  been  obtained. 

Two  varieties  of  oil  occur  in  this  field — one  black,  with  a  gravity  of 
19^  to  30°  B.;  the  other  green,  with  a  gravity  of  30°  to  32°  B.  The 
lighter  oil,  as  already  stated,  is  believed  to  be  associated  with  the 
^hale  doubtfully  assigned  to  the  Modelo  formation.  It  occurs  nearer 
the  base  of  the  mountain  than  the  black  and  heavy  oil.  The  com- 
paratively shallow  depth  of  certain  of  the  wells  yielding  green  oil  and 
their  location  well  up  on  the  slopes  of  Sulphur  Mountain  suggest  the 
possibiUty  that  the  productive  beds  outcrop  in  the  base  of  the  moun- 
tain. None  of  the  strata,  however,  so  far  as  the  writer  could  learn, 
showed  any  indication  of  containing  petroleum. 

The  duration  or  hfe  of  the  wells  varies.  Two  years  seems  to  be 
the  maximum  for  the  larger  yields,  but  beyond  this  time  the  product 
dwindles  to  1  or  2  barrels  a  day  ana  then  remains  constant  for  an 
ndefinite  time.  This  constancy,  coupled  with  the  inexpensiveness  of 
pumping,  accounts  for  their  still  remaining  in  service.  The  earliest 
Irilling  reported  in  this  field  was  done  by  Mr.  Adams  twenty-five 
years  ago  in  Adams  Canyon.  This  well  and  another  in  proximity, 
put  down  by  the  Union  Oil  Company,  afl^orded  a  light  oil,  and  a  similar 
product  was  obtained  by  wells  in  Salt  Marsh  Canyon.  Periodic 
itt^mpts  have  been  made  to  develop  the  source  from  which  this  sup- 
ply was  derived,  but  without  success.  Opinions  difl^er  as  to  the  rela- 
:.ions  of  the  Hght  oil  to  the  Modelo  shale.     It  is  possible  that  this  oil 


46  OIL   DISTRICTS   OF    SOUTHERX    CALTFOBNTA. 

is  ilorivod  fnim  the  strata  adjacent  to  the  shallow  wells  (about  200 
ftvt  deep*  which  are  probably  in  the  Modelo  shale;  but  on  the  other 
hand,  the  l>etis  are  severely  crusheil  and  the  oil  mav  be  derived  from 
a  Ci>nsiderable  depth,  risinjr  iluxmgh  fissures  in  the  shale.  Of  the 
wells  in  Salt  Marsh  Canyini.  one  yielding  green  oil  is  said  to  have  pro- 
duceil  an  average  of  (iO  barrels  a  day  after  the  head  had  been  pumped 
olT.  It  is  said  also  that  in  the  Salt  Marsh  wells  the  horizon  affording 
green  oil  is  first  stnick.  the  black  variety  being  100  or  200  feet  lower 
down.  In  Wluvlor  Canyon  the  conditions  are  reversed,  the  top  oil 
having  a  gravity  of  2S''  B.  and  the  lower,  400  or  500  feet  below,  of  30**  B. 
The  dip  of  the  strata  in  the  several  productive  areas  of  this  field 
varies  fnnn  4o^^  to  mV'  X.  S^uith  of  the  axis  of  folding  and  crumpling— 
south  of  the  pnuiuctive  line,  therefore — the  dip  is  usually  leas  than 
4rr  S.,  although  hen*  and  there  nO^"  may  be  attained. 

SILVER    THREAD   OR    SISAR   CREEK   PIBXJ). 

UX'ATIOX. 

The  Silver  Thrt\Hd  field  is  ileveloixM  on  the  high  ground  inmiedi- 
atelv  north  o{  Sisjir  C^nvk.  near  its  ronthience  with  Santa  Paula  Creek, 
dinvtly  o]^|v^s:Te  the  pnHituTivo  itTritory  east  of  the  latter  stream. 
V\.  VI.  H.  >\\o\\>  it>  {v^siiion  in  n^lailon  To  the  sum>unding  coimtn*. 

STKITTI  RK. 

The  lield  is  in^  hulod  >\iilr.n  \\\c  avca  •>!  the  irrt^it  fault  svstem extend- 
inc  fnMti  Nu\  i\n\oTan.»  Mouni:j:r.  i»»  vm-  O'hi.and  is  therefore  instruc- 
tural  ivliUionship  >\idi  tlio  i>r.vi:ii'i::c  *-i»'ivi>  ^^ih  west  and  east  of  it. 
It  liON  >\iibin  a  >bori  di>TMnoo  o*  !V;0  :v^:v.:  ••:'  v^Mivergence  of  the  sev- 
orrtl  f;ujlt>  I  hat  fonr.  so  vi^n>p:^-.;.v.:>  ;•,  :\».sT::n^  in  the  geology  of  thi^- 
ivirion      ri    111.  MH-    U  U  .  /lui.v.rn'^  :':a  pr^'l^hble  relations  existinpC 
rtlonj;  thiN  hue  \\\voui:h  \]w  :\c'u\       TV.r  :>rtvi::L  ::vo  area  lies  in  prox-^ 
\u\\\\  to  what  .>-  p^^^h:i]^>  tl.r  pv.v.i  -.ivii  :*;r.:'.:  I'f  :he  Ojai  s\^tem,  whiclm- 
\wio  i\M^M^N  nl,\nj;  \\w  ^toiM>  ^i.^;v>  :\\:\:  :\r:v.  :"::e  northern  walls  ot 
lo\\«M-  SiNjjj  r.-nwi'n       Vhc  c\\c\\\  ,^:  :'::»  iii  \  i ':  V'-.y.ont  is  about  a  milcr 
\u  \%'\\}\\\\  b\    \y\^  oj  :^oo  :\vt  .:;  \\  *::''.    : ..:   .i.:t\:.on  assumed  by  thcr 
wolK  Immmj:  :tppi\^\;ir.:u<^i\  >   "  V   «^    f  ..:  :•.»■.::  :  ho  trend  of  the  line* 
lvt\\rtM\  \\\r  jM.^p.M '..<••*  i»;  ;:•.,'  Iv,  \:  i^  .  .iV..!  A>vV.h::  Company  on  the- 
•mmuIi  i\\\A  i^MiMin  »*:lu\'.  ,^;.  ;  ..■  ■  ,    ■.  .       ":.:   ,-  .'".ftrs  of  the  wells  are 
h\\\  w  -li.Mi  ill  »:ir,.  t^  )',-!.»\\  -,:.»•  :v.-\^  .  "i^s;,  :':-.;iT  extends  back  to 

tbi'  m;»in  \\\.\     .'1  \\\r  .v..^. :v. ;i . .  v  ,^  .  .,-.::.  ".•i  -ij:  ahout  1,500  feet 
;il>o\r  ■  .M  !.M,I   .H    Mh^  \^\'\  ..;^»\,'     ..    .\\.  .  :  N:,v.:ji  Paula  Can  von. 

Onl\   luo  ^^\   iln,-.-  i.m;,i.,;  ,^  -,  ,  V.;.  S'.vor  Thread  field. 

V\w  .»M.'  I  .'I  ill.   .     will. !»  .», .  :.;^  ,  V  .         ,  .::.:::.  :vnion  of  the  belt, 
lopiv.'m    il».»n«|«.i   p.M  I  ,>i  ;;..•  r. -.x:..  ;>:,  ...  •  v.s.sTs  of  a  series  of 

nii\    1  .»n)  I.MUi  I  \\%      :iii.i  i,Mi«'    ;i:^'.  V  .;, .,    ^<      .    \:erbedded  quartz- 
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5  limestones,  which  cany  fossils  that  have  been  determined  to  be 
►cene.  These  rusty  beds  are  a  part  of  the  overturned  south  fiank 
the  great  anticline  to  the  north,  and  pass  directly  beneath  the 
5at  body  of  old^r  Topatopa  quartzite  and  shale  that  occupies  the 
ry  heart  of  the  range. 

The  red  beds,  probably  belonging  to  the  Sespe  formation,  are  exposed 
a  narrow  belt  little  more  than  100  yards  wide,  along  the  upper  por- 
n  of  the  face  of  the  ridge  north  of  Sisar  Canyon.  They  outcrop 
ith  of  the  rusty  beds,  passing  beneath  them,  however,  with  a  north- 
y  dip,  as  part  of  the  overturned  series.  They  consist  of  coarse 
idstone,  streaked  red  and  white,  and  shale  colored  in  like  manner, 
in  the  Sespe  region.  In  the  Silver  Thread  field,  as  well  as  in  the 
ai  Valley,  there  is,  stratigraphically  below  fehe  red  beds,  a  con- 
cuous  layer  of  white  sandstone  from  20  to  30  feet  thick,  which  is 
:ally  bituminous  and  carries  small  lenticular  bodies  of  green  and 
rplish  clay.  Stratigraphically  above  the  red  beds  in  the  Ojai 
tUey  are  rusty  beds,  but  these  are  not  exposed  in  the  Silver  Thread 
gion. 

South  of  the  red  beds  is  the  Modelo  shale,  occupying  the  slopes  of 
sar  Canyon  and  Sulphur  Mountain.  The  formation  here  has  the 
T)ical  appearance,  consisting  of  earthy  to  siliceous  shale,  brown, 
ay,  and  white  in  color,  more  or  less  organic,  impregnated  with  gyp- 
m,  sulphur,  and  bitumen,  and  carrying  lenses  of  limestone  that 
rather  a  bright  yellow.  This  shale  is  thrust  down  against  the  forma- 
>ns  already  ^escribed  by  a  displacement,  which  may  be  called  the 
ver  Thread  fault.  This  is  probably  the  principal  westerly  branch 
the  San  Cayetano  break  and  may  be  the  continuation  of  the  principal 
lit  of  the  Ojai  Valley.  If  this  connection  is  correct,  the  displace- 
Ht  amounts  probably  to  several  thousand  feet.  Immediately  south 
the  fracture  the  beds  are  folded  into  an  anticline,  the  axis  of  which  is 
ticident  with  the  lower  part  of  Sisar  Canyon.  In  Sulphur  Mountain 
iy  lie  in  a  syncline,  the  axis  being  coincident  with  the  crest  of  the 
►untain.  A  little  farther  south  there  is  a  second  anticline,  beyond 
lich,  with  the  exception  of  minor  flexures,  the  southerly  dip  of  the 
'ata  is  maintained  to  the  valley  of  Santa  Clara  River. 
In  the  bluffs  of  Santa  Paula  Canyon,  at  the  base  of  the  oil-yielding 
lis,  there  is  immediately  north  of  the  anticlinal  axis  an  outcrop  of 
0  or  300  feet  of  earthy,  micaceo-quartzitic  shale,  chalky  in  color 
id  bearing  yellow  to  gray  limestone  concretions  and  thin  beds  of 
ndstone.  This  shale  resembles  the  chalky  Modelo  shale  in  Hopper 
myon  and  is  probably  its  equivalent.  Immediately  south  of  the 
iticlinal  axis,  at  the  mouth  of  Sisar  Creek,  the  more  siliceous  shale 
ts  in.  It  is  possible,  therefore,  that  some  faulting  has  taken  place 
)ng  the  crest  of  the  fold,  so  that  the  series  is  not  the  same  on  both 
ies.     On  the  other  hand,  it  may  be  that  the  appearance  of  the  shale 
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of  northerly  dip  has  been  altered  by  the  crushing  that  it  has  under- 
gone in  proximity  to  the  fault. 

The  Modelo  shale-  of  Sulphur  Mountain  and  the  valleys  north  and 
south  is  continued  east  of  Santa  Paula  Canyon  in  the  foothills  of  the 
Santa  Paula  Ridge  and  San  Cayetano  Mountain;  finally,  by  the  con- 
vergence of  faults,  wedging  out  between  the  Fernando  sediments  of 
the  foothills  and  the  Topatopa  formation  of  the  mountain. 

The  general  strike  of  the  formations  north  of  the  Modelo  is  N.  65^ 
W.,  the  dip  being  40^-70°  N.     Adjacent  to  the  Silver  Thread  fault  line 
the  Modelo  also  strikes  N.  65°  W.  parallel  with  the  break,  but  along 
Sisar  Creek  the  direction  changes  to  nearly  east  and  west,  while  soulh 
of  Sulphur  Mountain  it  is  N.  60°-70°  E.     Immediately  south  of  the 
main  fracture  the  shale  of  this  formation  dips  to  the  north,  toward  the 
plane  of  displacement,  the  axis  of  the  adjacent  anticline  lying  perhaps 
200  or  300  yards  farther  south. 

Although  the  prevailing  dip  near  the  Silver  Thread  fault  is  north- 
ward, the  strata,  nevertheless,  present  more  or  less  irregularity  of 
occurrence,  the  appearance  suggesting  a  fragmental  condition  of  th^ 
fonnations.     This  may  readily  be  the  case  along  a  fracture  of  sucfci. 
proportions,  the  amount  of  displacement  being  hardly  less  than  5,000 
or  6,000  feet. 

OIL   WELLS. 

The  oil  wells  of  this  district  all  lie  immediately  north  of  the  Silve? 
Thread  fault,  which  separates  the  Modelo  shale  and  the  Sespe  re- 
beds.  They  pierce  the  red  beds,  and  a  few  wells  in  their  upper  por- 
tions pass  through  the  more  southerly  members  of  the  older  but  over- 
lying rusty  beds  that  carry  Eocene  fossils.  None  of  the  wells  is  distan  ^ 
more  than  200  or  300  feet  from  the  plane  of  fracture,  while  one  or  tw^ 
are  especially  close  to  it,  appearing,  indeed,  to  have  been  sunk  ^^ 
crushed  rock  of  the  Modelo  formation ;  however,  in  view  of  the  unc^^" 
tainty  as  to  the  dip  of  the  fault  plane  it  may  be  that  they  pass  at  slig^l^^ 
depth  from  the  fragmental  Modelo  into  the  more  solid  strata  of  tl^^ 
older  formations  north  of  the  fault. 

The  maximum  depth  attained  is  a  little  over  1,000  feet.  The  w^-^*^ 
are  all  small,  12  barrels  per  day  being  the  largest  individual  yield  * 
the  present  time.  The  gravity  of  the  oil  varies  somewhat  from  well  ^^ 
well,  but  the  average  is  approximately  19°  B.  The  color  of  the  oil  ^' 
green.  The  only  flowing  wells  are  those  of  the  Ojai  Company,  whi^* 
lie  west  of  the  others,  with  their  collars  at  a  considerably  lower  ele'^^^ 
tion;  they  are  also  very  shallow  and  are,  moreover,  located  direct*- 
in  the  line  of  seepage  of  the  region. 
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FIELD    SOUTH    OF   SANTA   PAULA   RIDOB. 

LOCATION. 

The  productive  oil  territory  immediately  east  of  Santa  Paula  Can- 
)n  lies  at  the  foot  of  the  steep  southern  face  of  San  Cayetano  Moun- 
in  and  is  the  eastward  extension  of  the  Ojai,  Silver  Thread,  and 
ilphur  Mountain  districts.  The  general  configuration  of  the  dis- 
ict  is  shown  in  PI.  VII,  A^  a  panorama  looking  north  from  Santa 
aula,  in  which  this  field  appears  along  the  face  of  San  Cayetano 
fountain  on  the  right  The  sharply  eroded  ridges  in  the  middle  dis- 
ince  on  the  right  are  composed  of  the  Fernando  conglomerate,  sand- 
tone,  and  clay. 

GEOLOGY    AND   STRUCTURE. 

The  great  San  Cayetano  fault,  along  which  the  late  Tertiaries  are 
n  contact  with  the  Topatopa  formation,  lies  at  the  base  of  the  steeper 
portion  of  San  Cayetano  Mountain,  at  the  upper  edge  of  the  lofty  foot 
lopes,  2,000  feet  above  sea  level.  Along  this  line  the  oil-producing 
-rritory  has  been  foimd,  the  area  of  yield  widening  somewhat  with 
ie  appearance  of  other  members  of  the  fault  system,  in  the  direction 

Santa  Paula  Creek.  In  this  direction,  too,  the  succession  of  strata 
^d  their  relations  become  more  and  more  complex. 
The  sediments  involved  in  the  productive  region  east  of  Santa 
^ula  Creek  include  unmistakable  Topatopa  beds;  a  small  wedge  of 
e  rusty  Eocene  sandstone,  shale,  and  Os/rea-bearing  limestone  from 
e  Silver  Thread  field;  shale  of  the  Modelo  type,  and  a  succession  of 
ndstone,  conglomerates,  and  blue,  mud-like  arenaceous  clays,  that 
tve  already  been  referred  to  as  probably  of  Fernando  (Pliocene) 
^e.  These  last  are  the  same  as  those  occurring  in  Adams,  Wheeler, 
^d  Aliso  canyons  and  are  also  to  be  seen  in  strong  outcrops  crossing 
ft-nta  Paula  Creek  from  3  miles  above  the  town  of  Santa  Paula  to  a 
oint  within  a  mile  of  Sisar  Creek.  The  Modelo  is  identified  by  the 
iliceous  character  of  its  shales  and  by  theit*  organic  life.  As  it  is, 
lowever,  in  a  locality  in  which  the  rocks  are  badly  crushed  and  in 
^hich  there  is  a  rapid  succession  of  interfault  blocks,  it  is  impossible 
to  recognize  its  relations  to  adjacent  beds. 

A  typical  section  (see  PI.  Ill,  sec.  C-C)  of  the  field,  directly  across 
;he  strata  from  a  point  about  2  miles  east  of  Santa  Paula  Creek, 
n  the  vicinity  of  the  Hartford  well,  is  as  follows:  On  the  north  the 
ypical  Topatopa,  succeeded  across  a  fault  plane  by  a  siliceous  shale 
ypical  of  the  Modelo.  South  of  this  is  a  large  body  of  brown  shale 
vith  limestone  lenses,  which  under  ordinary  circumstances  would  be 
egarded  as  also  a  part  of  the  Modelo,  but  which  is  less  siliceous  and 
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more  earthy  than  many  of  the  Modelo  beds.  Still  farther  south  are 
Fernando  sandstone  and  conglomerate,  which,  with  shale  and  clay, 
extend  well  out  beneath  the  sloping  foothills  of  the  range.  The  strata 
in  the  fault  zone  and  adjacent  to  it  on  the  south  have  a  northerly  dip, 
varying  from  80°  in  the  sandstone  and  conglomerate  just  south  of 
Bear  Canyon  and  the  well  area  to  50°  in  the  well  area  itself  and  to  30° 
in  the  escarpment  of  Santa  Paula  Ridge  and  San  Cayetano  Mountain. 
The  throw  of  the  fault  plane  separating  the  Modelo  and  the  Topatopa 
formations  amounts,  doubtless,  to  many  thousand  feet.  A  second 
fault  probably  exists  in  the  interval  between  the  Modelo  sihceous  shab 
and  the  Fernando  sandstone  and  conglomerate  south  of  Bear  Can- 
yon and  at  the  head  of  Mud  Gulch,  the  intervening  brown  shale, 
which  is  earthy  and  stained  \\ath  bitumen,  belonging,  in  the  writer's 
belief,  to  the  older  formation.  The  strata  south  of  the  second  fault 
are  probably  overturned,  and  only  at  a  depth  of  1,000  or  2,000  feet 
assume  their  regular  dip  to  the  south.  This  fault  is  probably  the 
easterly  extension  of  that  existing  along  the  southern  base  of  Sul- 
phur Mountain,  since  its  trend  and  that  of  the  adjacent  strata  is 
N.  65°-80°  E.,  in  conformity  with  the  strikes  in  the  latter  region. 
The  northern  fault  is  doubtless  the  extension  of  the  fault  passing 
north  of  Sulphur  Mountain,  its  trend  and  that  of  the  lines  of  strati- 
fication adjacent  being  N.  65°-80°  W.  The  extent  of  throw  along 
the  southern  fault  is  undetermined  and  may  vary  from  500  tp  1,500 
feet.  These  two  faults  come  together  about  5  miles  east  of  Santa 
Paula  Creek,  in  the  vicinity  of  the  Empire  wells,  and  east  of  this 
point  only  a  single  fracture  is  present. 

OIL   WELLS. 

The  wells  of  this  field  are  confined  chiefly  to  the  brown  shale  and 
range  in  depth  from  a  few  hundred  to  nearly  2,000  feet.  Sandy  beds 
undoubtedly  occur;  but  in  the  main  the  strata  are  blue,  brown,  and 
black  shale,  with  occasional  harder  layers,  known  to  the  drillers  as 
"hard  shells."  The  oil  is  found  in  the  coarser  sediments.  The 
Empire  wells,  in  the  eastern  part  of  the  field,  show  traces  of  the  Fer- 
nando sandstone  and  conglomerate,  from  which,  doubtless,  they  draw 
a  portion  of  their  oil,  the  remainder  coming  from  the  imderlying 
Modelo  formation.  Some  of  the  wells  of  this  field  are  reported  to 
have  started  at  200  barrels  or  more,  the  yield  after  a  short  time  falling 
off  until  it  is  now  between  5  and  20  barrels.  The  oil  is  light,  its 
gravity  being  35°  B.,  and  of  greenish  color,  resembling  in  a  measure 
that  from  the  same  formation  in  the  Puente  Hills. 

The  companies  operating  east  of  Santa  Paula  Creek  are  the  O'Hara, 
the  Chicago  Crude,  the  Paxton  Gold  Bond,  the  Pure,  the  Hartford, 
the  Cuniff,  and  the  Empire. 
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SBSPE   FIELDS. 
LOCATION. 

The  Sespe  fields  include  that  portion  of  the  territory  north  of  the 
Santa  Clara  Valley  which  lies  adjacent  to  Sespe  Creek  in  the  lower 
8  or  10  miles  of  its  course,  together  with  the  area  about  Little  Sespe, 
Fourf ork.  Tar,  and  Bear  creeks  and  Pine  and  Coldwater  canyons — all 
in  the  Sespe  drainage  system. 

STRUCTURE. 

In  the  Sespe  district  the  formations  begin  to  show  crumpling,  at 
first  gentle,  then  severe,  at  the  northern  border  of  the  Camulos  quad- 
^ngle.  The  axis  of  the  general  fold  lies  just  outside  the  quadrangle, 
^'hile  south  of  the  fold  is  the  edge  of  the  broad  table  of  Sespe  red  beds. 
(See  PL  III,  sec.  X-Z'.)  In  the  country  adjacent  to  the  table  of  red 
beds  on  the  south  lies  the  axis  of  the  Coldwater  anticline,  the  lowest 
beds  exposed  being  those  at  the  base  of  the  Sespe  formation.  The 
f^stward  extension  of  this  anticline  is  somewhat  uncertain,  but  it 
m^y  prove  to  be  continuous  with  or  closely  adjacent  to  the  Ivers  anti- 
cline, the  axis  of  which  is  the  seat  of  the  Ivers  oil  wells.  Both  disap- 
pear in  the  folds  at  the  gorge  of  Little  Sespe  Creek.  South  of  the 
Coldwater  anticline,  confined  to  the  narrow  ridge  between  Coldwater 
and  Pine  canyons,  is  a  sharply  compressed  syncline.  This  is  nearly  in 
line  and  may  be  continuous  with  the  syncline  that  farther  east  passes 
thjrough  Oat  Mountain  and  becomes  one  of  the  principal  structural 
f^«ttures  of  the  region.  In  Pine  Canyon,  at  the  base  of  the  ridge  carry- 
ing the  syncline  above  mentioned,  the  Topatopa  formation  reappears 
from  beneath  the  Sespe  beds  and  with  northerly  dip  constitutes  San 
Ca.yetano  Mountain  and  Santa  Paula  Peak  and  the  general  mountain 
D^a«s  of  which  they  are  such  conspicuous  features.  The  structure  of 
^his  mountain  mass  is  monoclinal,  developed,  doubtless  by  faulting, 
from  an  overturned  anticline  whose  arch  could  have  been  but  little 
'^ss  than  that  of  the  main  Topatopa  fold  farther  north.  The  southern 
^^ce  of  the  monocline  is  a  bold  escarpment  of  2,000  feet,  in  which  the 
s^i^ta  still  show  remnants  of  the  arch.  The  displacement  at  this 
^*Ult  is  probably  3,000  or  4,000  feet. 

£ast  of  Sespe  Creek  the  more  important  subordinate  folds  on  the 

flanks  of  the  main  flexure  include  the  Oat  Mountain  syncline,  already 

^f erred  to;  an  anticline  that  crosses  lower  Pole  Canyon  at  the  sharp 

^Urn  from  south  to  west;  and  another  anticline,  a  mile  farther  south, 

^Hat  passes   into  the  valley  of  Sespe  Creek  immediately  below  the 

entrance  of  Pole  Canyon.     Each  of  these  folds  is  a  conspicuous  fea- 

^^re,  but  the  syncline  is  perhaps  the  most  marked,  involving  the  strata 

from  the  Modelo  to  the  red  beds  of  the  Sespe.     In  addition  to  these 
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there  are  nimierous  local  folds  of  but  little  less  importance  than  those 
just  mentioned.  One  or  two  of  these  local  flexures  are  accompanied 
by  faults,  forming  highly-crumpled  zones. 

The  portion  of  Sespe  Canyon  lying  above  its  confluence  with  Little 
Sespe  Creek  is  the  seat  of  marked  disturbance.  Apparently,  there 
has  been  not  only  folding  in  conformity  with  the  general  east-west 
trend  of  the  main  anticline,  but  also  a  transverse  buckling  of  the  strata 
along  strike  lines  that  probably  took  place  synchronously  with  the 
development  of  the  principal  folds.  This  buckling  resulted  in  the  sharp 
changes  observed  in  the  direction  of  structural  lines  and  rendered 
still  more  complex  the  general  folds  and  faults  that  affect  the  strata, 
especially  in  the  angle  between  the  main  Sespe  Creek  and  its  tribu- 
tary. Little  Sespe  Creek,  and  about  the  mouth  of  Sespe  Canyon.  In 
this  region  the  regularity  of  the  folils  described  in  the  preceding  para- 
graphs has  been  almost  completely  destroyed,  and  the  real  structure 
is  determined  with  difficulty. 

The  valley  of  Sespe  Creek  below  the  canyon  is  filled  with  Pleistocene 
deposits  that  ctmceal  the  older  formations.  East  of  the  stream,  in  th^ 
lower  slopes  of  Oat  Mountain,  there  is  a  suggestion  of  the  structure 
in  the  presence  of  Os^rva-boaring,  rusty  sandstone  and  shale,  more  or 
less  calcareous,  that  closely  resemble  the  rusty  beds  at  the  sununit 
of  the  Sespe  formation.  These  beds  have  a  general  N.  15°  W.  strike 
and  an  .sisterly  dip.  The  strike  becomes  northwesterly  toward  the 
north,  the  l)eds  evidently  crossing  the  creek  and  uniting  with  those 
in  the  nuich-crumpled  area  immediately  within  the  canyon  mouth. 
To  the  south  the  rusty  beds  disappear  beneath  the  overlying  members 
of  the  \'a(|ueros  formation,  affording  indicatiims  of  a  southerly  dip 
beneath  the  valley.  It  is  possible,  however,  that  at  this  point  there 
is  a  fault  which  has  carried  down  the  Modelo  shale,  bringing  it  into 
contact  with  the  lower  members  of  the  Va(|ueros  formation  and,  per- 
haps, even  with  the  rusty  upper  beds  of  the  Sesjx^. 

The  strikes  and  dips  here  described  suggest  the  east  end  of  an  anti- 
cline, most  of  which  lies  buried  beneath  the  recent  deposits  of  the  Sespe 
and  Santa  Clara  valleys.  It  is  possible,  too,  that  the  trace  of  an  anti- 
clinal axis  in  the  southern  escarpment  of  San  Cayetano  Mountain, 
already  referred  to,  may  be  a  portion  of  the  same  flexure.  In  this 
case  the  San  Cavetano  fault  mav  merge  into  this  anticline  on  the  east 
or  it  may  die  out  in  the  much  smaller  fracture  at  the  south  end  of  Sespe 
Canyon,  suggested  in  the  preceding  paragra])h. 

In  the  development  of  the  earlier  geologic  features  in  the  vicinity 
of  the  present  Sespe  Canyon  there  appears  to  have  been  formed,  at  the 
close  of  the  Miocene,  a  structural  bay,  which  was  later  filled  with 
Pleistocene  and,  perhaps.  Pliocene  sediments.  The  uppermost  Fer- 
nando or  Pleistocene  deposits  are  those  which  to-day  are  exposed  in 
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this  locality.  The  lower  Fernando  is  not  exposed,  but  its  outcrops 
cover  considerable  areas  to  the  west  and  isolated  areas  also  appear 
to  the  east,  notably  at  the  point  Df  the  foothills  immediately  east  of 
Fillmore  and  in  the  vicinity  of  Pirn.  East  of  Piru  the  Fernando 
becomes  the  prevailing  formation. 

A  stratigraphic  feature  that  has  considerable  significance  in  con- 
nection with  the  geologic  history  of  the  Sespe  region  is  the  disappear- 
ance of  the  lower  Modelo  sandstone.  In  the  area  about  the  head  of 
Hopper  Canyon  this  terrane  has  an  enormous  development,  its  thick- 
ness amounting  to  at  least  4,000  or  5,000  feet.  Within  the  Sespe  oil 
fields,  however,  its  maximum  is  barely  more  than  1,000  feet  and  it 
disappears  entirely  in  the  slopes  of  Sespe  Valley  south  of  Oat  Moim- 
tain.  At  other  points  within  the  confines  of  the  oil  fields  it  passes 
beneath  the  surface  while  still  strongly  developed,  and  its  ultimate 
behavior  is  of  course  unknown. 

The  range  south  of  Santa  Clara  River  is  seemingly  a  development 
independent  of,  though  perhaps  synchronous  with,  the  moimtains 
north  of  the  river.  There  is,  however,  a  degree  of  geologic  relation- 
ship shown  by  the  recurrence  in  the  lower  slopes  of  Oak  Ridge  of  beds 
that  from  a  paleontologic  standpoint  are  undoubtedly  the  homologues 
of  the  lower  portion  of  the  lower  Miocene  which  is  encountered  on 
Fourfork  and  Tar  creeks.  Below  this  paleontologic  horizon  in  other 
portions  of  Oak  Ridge,  particularly  to  the  west,  still  lower  measiires 
are  exposed,  consisting  of  brightly  banded  red  and  gray  sandstone 
and  sandy  clay  and  heavier  cross-bedded  and  somewhat  conglomeratic 
rusty  sandstone.  This  series  is  in  general  appearance  very  different 
from  the  Sespe  beds  north  of  the  Santa  Clara,  yet  in  some  of  the  details 
there  is  considerable  resemblance.  It  would  seem,  therefore,  that 
the  horizons  mentioned  are  repeated  in  the  two  localities,  but  with  a 
certain  differentiation  of  sediment  and  a  reduced  thickness  to  the  south. 
Suggestions  of  such  reduction  are  found  even  north  of  the  Santa 
Clara  in  the  westerly  slope  of  Oat  Mountain,  where  the  Vaqueros 
and  Modelo  formations  are  perceptibly  thinner  than  in  their  type 
localities.. 

The  foregoing  description  of  structure  about  Sespe  Canyon  is  the 
result  of  a  reconnaissance  made  with  reference  to  the  mode  of  occur- 
rence of  petroleiun  in  the  several  localities  in  which  it  has  been  found. 
Detailed  work,  careful  examination  of  individual  strata  for  their  fossil 
contents,  and  the  tracing  of  the  several  horizons  should  lead  to  a  much 
clearer  understanding  of  the  complexities  that  exist  and  might  even 
alter  the  present  exposition  of  some  of  the  features.  In  the  main, 
however,  it  is  believed  that  thfi  view  presented  is  correct,  and  so  far 
as  it  bears  on  the  occurrence  of  petroleum  it  may  be  accepted. 
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OIL  WELLS. 

The  wells  in  the  Sespe  district  may  be  grouped  as  follo^ra:  Those 
of  the  Union  ConsoUdated  Oil  Company  in  Sespe  Canyon,  at  the  base 
of  Sulphur  Peak;  those  in  the  vicinity  of  Devilsgate,  a  narrow  gorge 
of  the  Sespe  2  or  3  miles  below  the  Union  wells;  the  Ivers  wells,  still 
lower  in  the  canyon;  the  Kentuck  wells,  also  in  Sespe  Canyon  just 
above  the  mouth  of  Little  Sespe  Creek;  the  Happy  Thought  wells,  on 
the  south  bank  of  Little  Se^pe  Creek  near  its  mouth;  the  Foot-of-the- 
Hill  wells,  on  Little  Sespe  Creek  a  mile  above  its  confluence  with  the 
main  stream:  the  Fourfork  wells,  on  an  upper  branch  of  Little  Sespe 
Creek  2  or  3  miles  above  the  Foot-of-the-Hill  wells,  and  the  wells  on 
Tar  Creek. 

UNION    CONSOLIDATED    WELLS. 

The  territory  being  developed  by  the  Union  ConsoUdated  Oil  Com- 
pany lies  on  the  north  flank  of  the  maih  Topatopa  anticUne.  At  the 
time  of  the  writer's  visit  the  company  had  but  a  single  productive 
well,  located  at  the  sharp  bend  of  Sespe  Creek  opposite  a  minor 
tributary  descending  from  Sulphur  Peak  and  entering  the  main  stream 
a  mile  above  the  mouth  of  Tar  Creek.  The  purpose  of  this  well  was  to 
tap  the  white  sandstone  at  the  base  of  the  Sespe  formation,  a  sand- 
stone that  here  gives  forth  a  considerable  seepage  of  oil.  The  gravity 
of  the  oil  of  this  well  is  about  11°  B.  A  second  well  was  about  to  be 
drilled  by  the  same  company  half  a  mile  farther  up  the  canyon,  start- 
ing in  the  upper  part  of  the  Topatopa  formation.  It  is  probable  that 
the  intention  was  to  obtain  a  yield  from  some  of  the  petroliferous 
sandstones  in  the  upper  part  of  the  Topatopa,  seepages  from  which 
occur  in  the  river  bed  a  few  hundred  yards  above  the  location  of  the 
well. 

REGION   OF    DEVILSOATE. 

The  oil  wells  in  the  vicinity  of  Devilsgate  are  located  a  short  dis- 
tance above  the  narrows  of  the  Sespe  gorge,  close  to  the  axis  of  the 
Cold  water  anticline.  The  major  part  of  this  antichne  Ues  west  of 
Sespe  Creek,  the  strata  in  the  arch  of  the  fold  having  been  sufficiently 
cnished  to  determine  the  position  of  Coldwater  Canyon.  The  general 
trend  of  the  axis  is  N.  70°  E.,  vaih.  an  easterly  pitch  in  the  vicinity  of 
Sespe  Creek.  About  the  end  of  this  anticline  the  wells  of  the  Russell 
Company  have  been  drilled.  The  western  limit  of  the  anticline  is 
not  known,  but  it  extends  well  toward  the  summit  of  the  divide 
between  the  Sespe  and  Santa  Paula  drainage  systems,  and  may  per- 
haps continue  into  the  upper  canyons  of  the  east  fork  of  the  Santa 
Paula.  The  territory  that  has  been  proved  to  be  productive  along 
this  fold  is  at  present  confined  to  its  most  accessible  point,  Sespe 
Canyon.  The  possibilities  for  the  remaining  length  of  the  anticline 
are  yet  to  be  determined. 
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The  heart  of  the  Coldwater  anticline  is  occupied  by  the  lower  divi- 
sion of  variegated  strata  at  the  base  of  the  Sespe  formation.  The 
arch  is  well  exposed  in  the  canyon  walls  east  of  the  Sespe  channel, 
where  practically  the  same  succession  of  beds  is  to  be  seen  as  in  the 
region  of  the  Union  Consolidated  Oil  Company's  wells  2  or  3  miles 
farther  up  the  canyon,  at  the  base  of  Sulphur  Peak.  The  lower 
members  of  the  formation,  however,  are  not  exposed.  The  arch  is 
comparatively  symmetrical,  and  the  wells  lie  on  both  sides  of  the 
axis  and  also  of  Sespe  Creek.  They  penetrate  strata  lying  below  the 
division  of  greenish-gray  shale  in  the  upper  part  of  this  member  of  the 
Sespe,  and  it  is  reported  that  oil  is  derived  from  tte  white  sandstone 
at  the  base  of  the  formation,  and  possibly  also  from  certain  strata 
in  the  upper  part  of  the  Topatopa  formation.  The  source  of  the  oil 
is,  therefore,  supposedly  the  same  as  in  the  wells  of  the  Union  Con- 
soUdated  Oil  Company.  The  wells,  five  in  number,  yield  a  black  oil 
of  heavy  gravity.  One  of  the  wells  is  said  to  have  produced  40  bar- 
rels of  heavy  oil  per  day  and  to  have  yielded  enough  gas  to  run  a  30- 
horsepower  boiler.  Considerable  water  rises  with  the  oil,  but  of  course 
is  easily  separated  in  the  settUng  tanks.  No  shipments  of  oil  have  as 
yet  been  made  from  this  field,  the  entire  product  being  consumed  in 
the  operations  of  drilling. 


IVBRS  WELLS. 


The  Ivers  wells,  located  in  Sespe  Canyon  a  short  distance  below 
Devilsgate,  are  drilled  on  and  near  the  axis  of  a  local  anticUne  in  the 
red  sandstone  lying  about  midway  of  the  Sespe  formation  (see  fig.  5). 
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FlO.  5. — Sketch  map  showing  location  of  Ivors  wells  with  relation  to  anticlinal  axis  in  the  Sespe  rod  beds. 
Heavy  dots,  wells  productive  in  1902.  Figures  indicate  numbers  of  wells.  Lines  show  outcrop  of 
beds  around  nose  of  anticline. 

The  anticline  has  a  trend  of  N.  65°  W.  with  an  easterly  pitch.  A 
transverse  section  of  the  anticUne  indicates  a  dip  of  about  75°  on  the 
south  limb  and  30°  on  the  north  limb.  The  particular  horizon 
affording  oil  is  possibly  well  toward  the  bottom  of  the  red  beds,  and  is 
at  least  600  feet  lower  than  that  from  which  the  oil  of  the  Kentuck 
wells,  one-half  or  three-fourths  of  a  mile  to  the  south,  is  derived. 
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The  westward  extent  of  the  Ivers  anticline  was  not  determined,  nor 
are  its  relations  to  the  other  folds  of  the  r^on  known.  Its  general 
trend  would  carry  it  toward  the  mouth  of  Coldwater  Canyon.  The 
change  in  direction  exhibited  by  the  numerous  folds  in  this  region 
suggests  that  the  Ivers  anticline  may  be  continuous  with  the  Cold- 
water anticline,  the  main  curvature  taking  place  at  some  point 
between  the  two  groups  of  wells,  probably  on  the  slope  toward  Cold- 
water  Canyon.  On  the  other  hand,  the  Ivers  anticline  may  be 
merely  a  local  crumple,  one  of  the  many  that  were  evidently  formed 
in  tliis  region. 

The  Ivers  wells  aro  four  in  number,  the  oldest  having  been  drilled 
about  fifteen  years.  The  early  production  of  this  well  is  said  to  have 
been  about  20  barrels  per  day,  but  the  four  wells  together  at  the 
time  of  the  writer's  visit  were  not  producing  over  11  barrels.  It  may 
be  added,  however,  that  the  condition  of  the  wells  was  not  conducive 
to  their  maximum  possibilities,  for  they  are  cleaned  only  at  long  inter- 
vals. The  oil  is  black  and  is  said  to  vary  slightly  in  gravity  from 
well  to  well,  the  average  being  about  17°  B.  The  depth  of  the  wells 
is  reported  as  between  SOO  and  1,000  feet. 

Incidentally  it  was  learned  that  the  cost  of  production  for  the  four 
wells  in  1002  was  only  about  S3  per  day,  including  $2.50  wages  paid  a 
pumper.  Eleven  barrels  of  oil  per  day  at  50  cents  yielded  $5.50, 
indicating  a  profit  of  $2.50  per  day,  or  about  $75  per  month. 

Concerning  the  extension  of  the  productive  area  westwjird  along 
this  fold  there  is,  of  course,  a  question.  Seepages,  however,  are 
reported  for  its  entire  length,  or  well  down  the  slope  on  the  east  side 
of  Sespe  Canyon  above  Devilsgate. 

KENTUCK    WELLS. 

The  Kentuck  wells,  in  Sespe  Canyon,  just  above  the  mouth  of 
Little  Sespe  Creek,  are  uni(|ue  from  the  standpoint  of  their  struc- 
tural location,  for  they  lie  along  or  in  proximity  to  the  axis  of  a 
syncline,  which  is,  moreover,  one  of  the  most  prominent  in  the  fields 
north  of  Santa  Clara  River.  It  must  be  said,  however,  that  the 
region  is  one  of  exceedingly  sharp  compression,  and  it  may  be  due 
to  this  that  local  channels  and  reservoirs  conducive  to  the  accumu- 
lation of  oil  have  been  fonned  under  what  might  ordinarily  be  con- 
strued as  unfavorable  structural  conditions.  Throughout  the  Coast 
Range  are  many  instances  of  oil  having  been  obtained  from  wells 
drilled  in  highly  crumpled  strata. 

The  syncline  in  which  the  Kentuck  wells  are  located  is  traceable 
eastward  through  the  summit  of  Oat  Mountain  and  across  Pole 
Canyon  to  Hopper  Canyon,  where  it  perhaps  unites  with  another 
syncline  of  northeasterly  trend,  the  curvature  marking  the  change 
in  direction  which  is  characteristic  of  all  the  successive  folds  encoun- 
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tered  from  north  to  south  along  this  gorge.  To  the  west  evidences 
of  the  syncline  are  to  be  found  abnost  to  Devilsgate,  and  it  is  pos- 
sible that  in  this  direction  the  fold  is  continuous,  though  in  a  curved 
line,  with  that  occupying  the  ridge  between  Coldwater  and  Pine 
canyons.  The  pitch  of  the  axis  of  this  syncline  is  toward  the  east, 
the  strata  becoming  successively  higher  as  distance  in  this  direction 
is  gained.  This  fold  is  the  most  prominent  lying  between  the  main 
Topatopa  anticline  and  the  series  of  folds  which  pass  across  the 
outer  hills  of  this  moimtain  mass. 

On  account  of  the  unusual  structural  position  of  the  Ken  tuck  wells 
a  sketch  of  their  location  with  reference  to  the  axis  of  the  syncline 
is  given  in  fig.  6.  Although  they  are  identified  with  the  synclinal 
structure  it  might  be  said  that  those  on  either  side  of  the  axis  are 
on  the  corresponding  slope  of  the  adjacent  anticline,  and  perhaps 


Central 


Scale  . 

o    100  200  300  400  soofbet 


Fio.  6.— Slcetch  map  showing  location  of  Kentuck  group  of  wells  in  syncline  in  Sespe  red  l)eds.  Heavy 
dots,  productive  wells;  circles,  dry  wells.  Lines  indicate  outcrojM  around  syncline.  Figures  refer 
to  numbers  of  wells  or  to  dip  of  strata. 

this  is  the  true  way  in  which  to  regard  them.  Although  the  syn- 
cline is  a  prominent  fold,  it  is,  nevertheless,  like  the  adjacent  Ivers, 
Coldwater,  and  other  anticlines,  subordinate  to  the  great  anticline 
of  the  Topatopa  Range,  and  the  effect  of  the  local  structure  may  be 
lost  in  the  general  position  which  it  occupies  on  the  flanks  of  the  far 
broader  fold.  It  seems  to  the  writer  to  be  only  in  some  such  way 
as  this  that  the  presence  of  oil  here  and  elsewhere  along  the  axes  of 
minor  folds  and  even  faults  in  this  region  can  be  accounted  for. 
Incidentally,  it  is  worthy  of  note  that  along  portions  of  its  length 
this  syncline,  as  well  as  the  adjacent  folds,  is  so  compressed  that  the 
plane  of  its  axis  is  thrown  past  the  vertical,  the  strata  on  both  sides 
dipping  to  the  north.  In  the  immediate  vicinity  of  the  Kentuck 
wells,  however,  this  overthrow  has  not  taken  place. 
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The  horizons  from  which  the  Kentuck  wells  draw  their  oil  are 
about  midway  of  the  Sespe  formation.  The  logs  of  the  wells  show 
that  the  strata  penetrated  are  sandstone,  with  minor  layers  of  shale, 
all  of  a  reddish  color.  The  depth  of  the  wells  varies  from  600  or 
700  feet  to  nearly  1,500  feet,  and  they  pass  through  several  zones 
that  furnish  oil  in  commercial  amounts.  The  more  productive  body 
of  rock,  however,  is  encountered  in  the  lower  half  of  the  drill  holes. 
The  oil  is  of  a  dark  green  to  black  color,  and  its  gravity  is  said  to 
be  about  30°  B.  In  Januar}',  1906,  only  seven  wells  of  this  group 
were  pumping,  four  on  the  Kentuck  property  and  three  on  the  Star. 
No.  4  Star  was  abandoned,  because  of  the  oil  giving  out  and  water 
coming  in. 


ITAPFY    THOnCfHT    WELLS. 


The  Happy  Thought  Oil  Company's  wells  are  located  in  the  SE. } 
sec.  1,  T.  4  N.,  R.  20  W.,  on  the  south  side  of  Little  Sespe  Creek, 
immediately   east   of   its   confluence   with   the   main   stream.    The 
wells  are  drilled  in  the  steeply  dipping  beds  on  the  south  side  of  the 
syncline  from  which  the  Kentuck  wells  derive   their  oil.     In  the 
Happy  Thought  territory,  however,  this  syncline  plunges  rapidly 
toward  the  southeast,  so  that,  considered  from  one  point  of  view, 
the  wells  i)enetrate  strata  dipping  southeastwawi  from  a  hypothet- 
ical anticlinal  axis  somewhere  to  the  northwest,  possibly  the  Topa- 
topa  axis.     The  wells  start  just  below  the  brown  sandstone  at  the 
top  of  the  S<»spe  red  beds,  the  oil,  it  is  said,  being  derived  from 
sovcTal  lay(»rs  of  soft  sandy  shale  between  harder  impervious  beds. 
On  ttc(;()unt  of  the  steep  dip  of  the  rocks  and  their  alte^rnating  hard 
and  soft,  composition,  drilling  on  this  property  is  reported  to  be 
(lifncult. 

Tli(»  company  now  has  three  wells  down  and  is  drilling  a  fourtH 
The  wells  an»  less  1  ban  1 ,()()()  foot  in  depth,  the  oil  being  encountered 
at  alxHit  500  foot.  T\w.  production  is  good  at  the  start,  and  although 
falling,'  oir  after  a  while,  soon  roaches  a  normal  rate  that  is  abo^ 
tlie  averajre  of  the*  other  wells  in  tliis  region.  The  oil  is  brown  a^ 
the  ^rpHvity  about  27''  I^  A  2-inch  pipe  line  connects  the  Happ 
Ilioiijrht  property  with  storage  tanks  at  Brownstone,  3i  miles  di 
taut,  wlie,M-.e  ilH^  oil  is  shipped  by  rail  to  San  Francisco. 

'""Tn|.  TIM.  liii.i.   „u    I.OH    ANCKLES    WELLS. 

'Hm.  Kcot  of  th.  Hill  or  Los  Anj^olos  wells,  eight  in  number,  a.- 
7"^'"'/'"  I''^<1-  Sespe  (V..k  about  a  niilo  above  its  entrance  ii*' 
tlH.  mn.n  ..ire.un.  They  are  the  wostonimost  wells  in  the  sout: 
wan    .we.p  of  ihe  .trnt„  nfter  their  passage  around  the  broad  e^ 

t    r    ..trata  „ot  n.volvecl  in,  the  .one  of  highlv  crushed  rocks  th 
rorn.  MO  eonM,Me.„o.,H  u  f.aU.ro  at  the  c-oniluenc;  of  Little  Sespe  a.i 
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»e  creeks.  They  are,  therefore,  to  be  compared  with  the  Four- 
:  and  Tar  Creek  wells  rather  than  with  the  Kentuck,  Ivera,  and 
!r  wells  farther  west.  Drilling  was  started  in  the  upper,  rusty 
sion  of  the  Sespe  formation,  but  the  source  of  the  oil  is  either  in 
lowermost  strata  of  this  division  or  in  the  uppermost  of  the  red 
3.  The  wells  are  from  800  to  1,600  feet  in  depth,  and  their  oil- 
ring  zones  constitute  the  fourth  general  horizon  at  which  oil  has 
1  found  in  the  Sespe  formation.  Their  source  of  supply  is  below 
■j  of  the  Fourfork  wells,  which  is,  therefore,  a  fifth  horizon  in.thia 
Lt  series  of  red  beds  and  their  associated  strata, 
^ile  the  foregoing  statement  doubtless  covers  the  general  condi- 
8  of  the  occurrence  of  oil  in  this  vicinity,  the  fact  that  the  wells 
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in  line  witli  a  minor  anticlinal  flexure  which  appears  in  the  sum- 

of  the  ridge  to  the  east  must  be  kept  in  mind.  It  is  to  be  ob- 
'ed  also  that  their  position  is  at  a  point  where  the  strike  of  the 
*  changes  rather  abruptly  from  northerly  to  westerly;  they  are 

in  one  of  the  inner  concentric  belts  of  strata  which  are  involved 
le  general  Topatopa  anticline;  thus  it  may  be  that  the  conditions 
almost  analogous  to  those  of  an  anticline.  In  conditions  some- 
t  similar  to  this  many  productive  wells  of  the  Coast  Range  fields 
a  been  found.     Fig.  7  is  illustrative  of  these  conditions.     The  rela- 

positions  of  the  wells  are  closely  approximated,  although  the  re- 
a  are  not  those  of  an  actual  survey. 


60 


OIL  DISTRICTS  OF  SOUTHEBN   CAUFOBKIA. 


At  the  time  of  the  writer's  visit  to  the  locality  in  1902  it  was  ioh 
possiUe  to  learn  the  precise  depth  of  the  several  wells  or  wbeiher  tbe 
source  of  the  oil  was  the  same  in  all.  The  position  of  certain  walk 
on  strata  following  the  inner  curve,  and  of  others  on  higher  strati 
following  an  outer  curve,  taken  in  conjunction  with  the  actual  diffe^ 
enc«  in  elevation  of  about  300  feet,  would  indicate  that  possibly  the 
oil  zone  is  of  considerable  breadth  and  thickness. 


FOURFORK   WKLL8. 


The  Fourfork  wells,  15  in  number,  are  located  along  one  of  the 
main  branches  of  Fourfork  CYeek,  a  tributary  of  Little  Sespe  Creek. 


r    Fourferic 
i     Irmn 


Fig.  S.— i^kftch  map  showing  location  of  the  Fourfork  ^T^mi*  or«r«>Ilson  Fourfork  Cnck  with  rriation 
to  th«  baw  of  the  upper  puniU*  N>d».  Ciirle?.  wolU  prtnlik'tive  in  IVCC.  Flgun*  Indicate  nombert 
of  vWIs  i-^r  tlip  of  strata. 

They  are  but  a  little  west  of  the  divide  between  this  stream  and  Tar 
Creek.  Tlie  altitude  of  their  collars  varies  from  about  2.200  to  2,700 
feet  alH)ve  sea  level.  Their  depth  is  In^ween  1.200  and  1,800  feet, 
in  rtK'ks  which  strike  in  general  about  X.  oO^  E.  and  dip  35**-45®  SE. 
The  strike  is.  however,  but  a  part  of  the  brv>aii  ciu^-e  which  is  assumed 
by  the  strata  in  their  passagi^  about  the  east  end  of  the  Topatopa 
anticline.  Stratijrraphy  and  stnicturt^  are  both  regular  in  the  vicinity 
of  the  wells,  a  complete  abstMice  of  the  minor  flexures  which  form  so 
common  a  featuit*  in  other  |H>rtions  of  the  adjacent  mountains  being 
noteworthy.  It  will  be  rtvalltHl  that  the  succession  of  strata  in  this 
vicinity,  from  the  bast^  upwanl,  is  the  red  IhhIs  and  nistv  beds,  both 
reganieil  as  St^^H*:  the  purple  shale,  grav  shale,  and  upper  purple  or 
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iLroon  measures  (Vaqueros);  the  siliceous  shale  (Modelo),  and  the 
^odelo  sandstone.  The  wells  penetrate  the  lower  third  of  the  series, 
arting  at  horizons  in  or  near  the  top  of  the  lower  purple  shale  and 
'.achii]^  perhaps  the  lower  part  of  the  rusty,  calcareous  sandstone 
hich  constitutes  the  upper  division  of  the  Sespe  formation.  It 
lay  be  even  that  the  upper  part  of  the  red  beds  is  reached,  red 
ind  having  been  encoimtered  in  the  bottom  of  some  of  the 'holes, 
ig.  8  indicates  the  general  disposition  of  these  wells.  Their  pro- 
uction  has  been  comparatively  large,  200  barrels  a  day  being  the 
3cord  of  several  at  the  start.  Within  a  year,  however,  most  of 
bem  decreased  to  about  60  barrels,  and  at  the  present  time  few 
ield  more  than  20  to  30  barrels  a  day  and  many  much  less.  The 
ravity  of  the  oil  is  about  32°  B. — the  same  as  that  of  the  Tar  Creek 
rells. 

The  feature  of  especial  interest  in  regard  to  the  Fourfork  wells  is 
heir  altitude,  coupled  with  the  fact  that  they  derive  their  oil  from 
he  same  general  zone,  although  from  a  somewhat  different  horizon, 
s  the  Tar  Creek  wells  to  the  east  and  those  of  the  Foot-of-the-Hill 
listrict  to  the  west.  This  indicates  an  undulation  of  the  oil  table 
>r  the  altitude  at  which  the  oil  stands  in  the  same  bed. 

TAR   CREEK   WELLS. 

The  Tar  Creek  wells  are  located  in  the  southwestern  portion  of  the 
Tar  Creek  amphitheater,  which  is  drained  by  several  tributaries  flowing 
lirectly  into  this  stream,  including  one  of  its  principal  branches 
aiown  as  Bear  Creek.  The  wells  number  between  20  and  30,  but 
,re  now  mostly  abandoned,  their  yield  having  fallen  to  but  3  or  4 
barrels  a  day.  Originally  100  to  200  barrels  was  the  production. 
jike  the  wells  of  the  Fourfork  region,  these  also  are  distributed  aJong 
he  curve  of  the  strata  as  they  bend  about  the  axis  of  the  Topatopa 
.nticline.  The  local  strike  varies,  however,  sUghtly  on  either  side 
►f  N.  10°  E.,  and  the  dip  is  generally  between  25°  and  30°  SE.  The 
trata  penetrated  are  apparently  somewhat  higher  than  those  of  the 
•"ourfork  region,  and  these  are,  therefore,  the  highest  wells  thus  far 
considered  in  the  Sespe  region.  One  at  least  starts  near  the  top  of 
he  gray  shale  about  midway  of  the  Vaqueros  formation ;  the  others 
tart  somewhat  lower;  a  few  wells,  the  shallowest  of  the  group,  start  at 
,  comparatively  short  distance  above  the  rusty  beds  of  the  upper 
livision  of  the  Sespe  formation.  Oil  appears  to  be  obtained  at  depths 
>etween  230  and  1,700  feet  below  the  surface,  in  the  lower  portion 
t  the  Vaqueros  formation  or  the  rusty  beds  in  the  upper  portion  of 
he  Sespe.  There  is  evidence,  however,  that  many  oil-bearing  horizons 
vere  passed  in  the  younger  beds  overlying  these  members.  The 
)resence  of  oil  in  these  younger  beds  is  undoubtedly  due  to  the  occur- 
ence of  fine  sands  or  other  porous  materials,  which  are  distributed 
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through  the  series  and  which  form  the  reservoirs  for  the  collection  of 
oil  from  the  more  shaly  members.  The  logs  of  some  of  the  wells 
indicate  that  a  considerable  amount  of  sand  had  been  penetrated  by 
the  drill;  but  it  is  probable  that  the  strata  are  sandy  shale  of  fine 
grain  rather  than  distinct  sandstone.  Occasionally  red  sand  has 
been  reported  from  some  of  the  wells  at  depths  less  than  1,000  feet, 
but  it  is  probable  that  this  is  the  purple  or  reddish  shale  constituting 
the  lower  part  of  the  Vaqueros  formation. 

In  the  field  it  was  thought  that  a  slight  local  imdulation  of  the 
beds  could  be  detected  in  their  broad  sweep  about  the  axis  of  the 
general  Topatopa  anticline.  A  like  occurrence  was  suspected  in 
the  Fourfork  district.  Slight  as  these  are,  they  should  not  be  disre- 
garded in  an  attempt  to  collect  facts  bearing  on  the  conditions  under 
which  the  oil  of  the  Coast  Range  is  found. 

The  yield  of  these  wells  is  very  irregular  and  the  accumulation  of 
oil  is  readily  pumped  off.  It  is  reported  by  the  man  in  charge  of  the 
wells  that  they  are  affected  by  rain,  the  yield  increasing  materially 
after  a  heavy  fall. 

POLE  CANYON. 
LOCATION. 

Pole  Canyon,  although  but  2  miles  from  Sespe  Creek,  lies  wholly  be- 
yond the  area  of  disturbed  rocks  that  are  so  well  developed  at  the 
entrance  to  the  gorge  of  the  Sespe.  Although  no  productive  wells 
have  yet  been  drilled  in  this  territory  it  is  deemed  advisable  to  include 
here  a  short  discussion  of  its  structure,  as  it  connects  two  productive 
areas  and  may  at  some  future  time  be  found*  on  careful  prospecting  to 
be  itself  an  oil-producing  region. 

GEOLOGY    AND   STRUCTURE. 

PI.  II,  sec.  F-F',  is  illustrative  of  the  conditions  along  the  lines 
F-F'  of  the  general  maj)  (PI.  I)  which  are  practically  those  prevailing 
along  Pole  Canyon.  At  the  north  end  of  the  section,  on  the  eastern 
flank  of  Hopper  Mountain,  the  southern  and  western  edge  of  an 
extensive  outcrop  of  Modelo  sandstone  is  seen.  South  of  this  outcrop 
is  a  narrow  belt  of  Vaqueros  shale  which  is  locally  crumpled  into  an 
asymmetric  anticline.  South  of  the  Vaqueros  area  the  Modelo  forma- 
tion reappears,  turned  past  the  vertical  at  the  crest  of  the  ridge  east 
of  Pole  Canyon,  but  quickly  regaining  its  southerly  dip  in  the  slopes 
below.  At  the  lower  edge  of  the  outcrop  there  is  some  confusion  in 
the  succession  of  strata  and  in  the  dips  and  it  is  believed  that  a  slight 
displacement  has  taken  place  in  addition  to  an  overthrow.  The  over- 
throw is  best  observed  in  the  upper  Modelo  sandstone,  which  out- 
crops in  a  continuous  half  circle,  the  axis  of  the  fold  pitching  about 
45°  SE.     In  this  sandstone  also  is  well  shown  the  principal  syncline  of 
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the  region,  which  may  be  designated  the  Oat  Mountain  syncljne,  its 
western  extremity  lying  in  that  mountain.  Except  for  sharp  anti- 
clinal crumples  near  its  northern  and  southern  edges,  this  syncline  is 
comparatively  symmetrical,  the  outcropping  stratum  in  the  trough  of 
the  fold  being  the  uppermost  shale  of  the  Modelo  formation.  Imme- 
diately south  of  the  southern  anticlinal  crumple  is  a  second  fault, 
designated  the  Sulphur  Mountain  fault,  its  trend  being  N.  60°  W.,  the 
direction  of  its  hade  doubtful,  though  perhaps  to  the  south,  the 
downthrow  to  the  south,  and  the  maximum  displacement  probably 
more  than  1,000  feet.  This  fracture  is  traceable  diagonally  across 
Sulphur  Mountain  to  the  bottom  of  the  Santa  Clara  Valley;  it  is  also 
in  direct  line  with  certain  sharp  crumples  in  Chaffee  Canyon,  south  of 
the  valley,  to  which,  therefore,  it  may  be  structurally  related.  To  the 
west  the  fault  passes  into  the  ridge  running  south  from  Oat  Mountain, 
perhaps  continuing  to  Sespe  Canyon  and  merging  with  the  San  Caye- 
tano  fracture.  Over  this  portion  of  its  course,  however,  its  identifi- 
cation is  next  to  impossible,  for  the  strata  are  but  a  succession  of 
shales  which  maybe  either  Vaqueros,  Modelo,  or  both.  These  shales  are 
of  great  thickness  and  extend  southward  in  unbroken  outcrop  to  the 
Santa  Clara  Valley,  only  a  narrow  fringe  of  overlying  Pliocene  separ- 
rating  them  from  the  bottom  lands  for  a  mile  or  two  along  their  front. 
The  shales  display  a  number  of  minor  folds,  but  their  predominant  dip 
is  northward.  Just  before  passing  beneath  the  Pliocene,  however, 
this  seems  to  change  to  southward,  more  or  less  in  conformity  with 
that  of  the  yoimger  rocks.  Across  the  Santa  Clara  Valley,  but  at  a 
distance  of  nearly  2  miles,  the  probable  upper  members  of  the  Sespe 
and  lower  members  of  the  Vaqueros  appear,  but  the  intervening 
structure  is  unknown. 

In  a  broad  way  the  folds  along  the  section  just  described  appear  to 
divide  themselves  into  three  major  and  half  a  dozen  or  more  minor 
folds.  The  major  folds  include  the  anticlines  at  the  north  and  south 
ends  of  the  section  and  the  intervening  syncline;  the  minor  folds  the 
crumples  on  the  sides  of  the  syncline.  Of  the  major  folds  the  syncline 
extends  farthest  toward  the  area  of  confused  structure  at  the  mouth 
of  Ses]>e  Canyon,  perhaps  being  involved  in  it;  the  northern  anticline 
apparently  disappears  on  the  southeasterly  slope  of  the  general 
Topatopa  fold;  while  the  anticline  at  the  south  is  lost  beneath  the 
recent  deposits  of  the  Sespe  and  Santa  Clara  valleys. 

East  of  the  line  of  the  section  both  major  and  minor  folds  in  the 
main  continue  to  the  center  of  curvature  a  mile  west  of  Hopper  Can- 
yon, where  the  strata  bend  from  a  northwesterly  to  a  northeasterly 
trend.  Indeed,  the  folds  seem  in  places  to  bend  in  like  manner  or  at 
least  to  pass  into  others  of  northeasterly  trend,  similarly  developed 
farther  east. 
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HOPPER-PIRU  FIELDS. 
LOCATION. 

The  district  discussed  in  this  section  embraces  the  territory  con- 
tiguous to  Hopper  and  Nigger  canyons,  the  lower  portion  of  Piru 
Creek,  and  its  tributaries  Modelo,  Blanchard,  lime,  and  Reasoner 
canyons  on  the  west  and  Santa  Felicia  and  Holser  canyons  on  the  east. 
The  topography,  especially  about  Hopper  Canyon,  is  very  rugged, 
but  considerable  portions  of  the  district  are  accessible  over  the  roads 
which  follow  the  canyons.  Piru,  at  the  mouth  of  Piru  Creek,  is  the 
only  town  of  importance  in  the  district. 

STRUCTURE. 
WEST  OF   PIRU   CREEK. 

Within  the  drainage  area  of  Hopper  Canyon  the  structure  varies  so 
abruptly  that  to  indicate  it  completely  would  require  cross  sections 
every  quarter  or  half  mile;  a  general  idea  of  it  may,  however,  be 
gained  by  the  examination  of  sec.  GMjt',  PI.  IV,  which  represents  a 
north-south  section  through  Piru  Peak. 

The  Hopper  Canyon  section  proper  reveals  at  its  north  end  a  short, 
though  pronounced  anticline  of  northeasterly  trend,  with  a  narrow 
core  of  Vaqueros  beds  exposed  at  its  center  and  the  Modelo  sandstone 
arching  over  and  about  its  end  a  sliort  distance  to  the  east.  In  the 
Piru  Peak  section  this  anticline  is  probably  represented  by  the  slight 
pucker  near  the  north  end.  Near  the  middle  of  the  section  is  the 
sharply  compressed  Modelo  anticline,  showing  in  massive  beds  of  the 
lower  Modelo  sandstone.  Between  this  anticline  and  that  first  men- 
tioned are  several  sharp  puckers,  the  most  pronounced  being  that  on 
the  syncline  which  passes  south  of  Piru  Peak.  For  this  portion  of  the 
section  the  thickness  of  the  Modelo  sandstone  is  estimated  at  about 
3,000  feet. 

The  Modelo  anticline  is  one  of  the  most  conspicuous  of  the  secondary 
folds  in  the  field.     The  arch  shows  to  best  advantage  at  the  head  of 
Mo(ielo  Canyon,  where  the  lower  Modelo  sandstone  on  either  side  is 
sharply  compressed.     The  dips  are  between  60°  and  80**,  but  the 
southern  limb  of  the  fold  is  perhaps  a  little  steeper  than  the  northern 
limb.     The  anticline  may  be  traced  westward  to  Hopper  Canyon, 
beyond  which  it  either  (iisappears  or  merges  with  one  or  another  of 
the  folds  that  occur  in  the  Vaqueros  shale.     Eastward  the  fold  is 
traceable  to  Piru  Creek,  where  it  seems  to  disappear,  unless  it  should 
by  a  sharp  curve  merge  with  the  Holser  anticline,  half  a  mile  to  the 
south.     In  the  lower  portion  of  Modelo  Canyon  the  upper  sandstone 
of  the  formation,  together  with  the  underljring  shale,  shows  marked 
crumpling,  the  crest  of  the  fold  being  carrioii  past  the  vertical.     The 
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accession  of  strata  on  the  two  sides  of  this  fold  does  not  appear  to 
e  exactly  the  same,  the  relative  proportion  of  sandstone  and  shale 
eing  somewhat  at  variance.  This  probably  is  due  to  concealed 
iults  a  short  distance  south  of  the  axis. 

The  Modelo  anticline  is  the  seat  of  two  important  fields  of  oil. 
hie  is  developed  close  to  and  on  either  side  of  the  axis  of  the  fold, 
long  the  upper  course  of  Modelo  Canyon  and  at  the  divide  between 
his  canyon  and  the  drainage  flowing  to  the  west;  the  other  is  devel- 
ped  by  the  Sunset  wells  near  stream  level  in  Hopper  Canyon.  Other 
ortions  of  the  anticline  are  as  yet  undeveloped,  but  there  is  no  evi- 
lenc^  to  show  that  such  areas  do  not  contain  oil,  and  it  seems  probable 
hat  search  by  the  drill  would  be  rewarded. 

South  of  the  Modelo  anticline  are  two  successive  synclines  separated 
►y  a  fault.  These  appear  both  on  the  general  section  (PL  III)  and 
►n  sec.  G-G'  (PL  IV).  The  rocks  involved  are  the  lower  and  upper 
riodelo  sandstones  and  the  intermediate  and  overlying  shales.  The 
vidence  of  the  fault  lies  in  the  irregularity  of  outcrop  at  the  head  of 
he  south  fork  of  Modelo  Canyon,  in  the  succession  of  strata  in  Lyons 
^eak  and  farther  west,  and  in  the  fractiu'ed  condition  of  the  beds 
overlooking  Hopper  Canyon.  As  exposed  at  the  surface,  the  fault 
eems  to  be  confined  to  the  shale  between  the  two  Modelo  sandstones, 
t  is  difficult  to  estimate  the  amount  of  throw  that  may  have  taken 
>lace,  but  it  is  at  least  500  feet  at  the  point  of  maximimi  development 
Lnd  perhaps  much  greater.  To  the  east  the  fractured  condition  of 
he  rocks  continues  for  at  least  half  the  length  of  Modelo  Canyon 
)ut  here  possibly  the  fault  dies  out  on  the  southern  limb  of  an  exceed- 
ngly  sharp  fold  that  appears  in  a  prominent  knoll  just  north  of  the 
^orge,  directly  in  line  with  the  axis  of  the  Modelo  anticline.  The 
effects  of  the  fold  doubtless  extend  as  far  east  as  Piru  Creek,  possibly 
)eyond.  The  western  terminus  of  the  fault  is  uncertain.  South  of 
he  fault  the  upper  Modelo  sandstone  appears  to  have  been  folded 
nto  a  sharp  syncline. 

Less  than  half  a  mile  south  of  the  syncline  just  mentioned  lies  the 
jyons  anticline,  which  is  the  third  important  anticline  of  the  region 
ind  which  crosses  the  lower  portion  of  Nigger  Canyon.  The  arch  is 
«rell  shown  in  the  divide  immediately  east  of  the  Lyons  wells  in  the 
ipper  Modelo  sandstone  and  the  shales  immediately  above  and  below. 
The  shale  is  more  conspicuous  in  the  heart  of  the  anticline  to  the  west, 
while  the  sandstone  may  be  seen  on  the  slopes  toward  Piru  Valley, 
curving  about  the  imderlying  bed.  The  trend  of  this  anticline  is 
approximately  N.  80°  E.  from  Nigger  Canyon  eastward  and  S.  65°  W. 
from  half  a  mile  west  of  Nigger  Canyon  westward.  This  curve  con- 
forms to  that  of  the  other  folds  both  to  the  north  and  to  the  south. 
To  the  east  the  Lyons  anticline  was  not  recognized  with  certainty 
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beyond  Piru  Creek.  Its  trend  is  toward  the  Holser  anticline^  south 
of  the  Holser  Canyon,  but  whether  the  Lyons  or  the  Modelo  anticUne 
is  continuous  with  the  Holser  is  undetermined.  In  general,  there  is 
great  confusion  of  strikes  and  dips  in  the  slopes  of  the  hills  west  of 
Piru  Creek  for  the  lower  2  or  3  miles  of  the  valley,  *and  without  fur- 
ther details  it  is  impossible  to  affirm  whether  or  not  any  of  the  folds 
are  continuous  with  other  folds  that  appear  to  the  east  of  the  stream. 
In  the  Hopper  Canyon  section  the  Lyons  anticline  shows  conspicu- 
ously in  the  middle  Modelo  shale.  It  is  probable  also  that  a  fault 
has  developed  along  the  axis  of  the  fold  in  this  locaUty,  the  beds  to 
the  south  having  been  carried  downward  several  hundred  feet.  The 
maximum  displacement  appears  to  be  along  the  east-west  lateral  enter- 
ing Hopper  Canyon  from  the  east  half  a  mile  above  its  mouth.  The 
fracture  seems  to  have  resulted  from  the  excessive  local  development 
of  the  anticline  into  an  overturned  or  reversed  fold.  The  attendant 
'displacement  accounts  for  the  discrepancy  in  the  distances  of  the 
Modelo  sandstone  from  the  apparent  axis  of  the  fold  on  one  side  and 
the  other,  in  the  line  of  the  Hopper  Canyon  section.  West  of  Hopper 
Canyon  the  fault  is  marked  by  a  zone  of  highly  contorted  and  frac- 
tured strata,  having  a  >\4dth  of  about  400  feet.  The  direction 
assumed  by  the  fault  would  carry  it  directly  against  the  Sulphur 
Mountain  fracture  a  mile  farther  west  at  an  angle  of  60°. 

A  short  distance  south  of  the  Lyons  anticline  the  Modelo  formation 
is  imconformably  succeeded  by  heavy  conglomerates  and  sandstones 
of  the  Fernando  formation.  Near  the  contact  east  of  Hopper  Canyon 
the  dip  of  the  younger  strata  is  southward.  East  of  Nigger  Canyon, 
however,  the  Fernando  beds  are  overturned,  with  a  steep  northerly 
dip,  but  this  probably  changes  to  southerly  as  the  beds  pass  beneath 
the  Santa  Clara  Valley.  From  this  point  the  line  of  imconf onnity 
between  the  Fernando  and  Modelo  formations  passes,  with  a  curvi- 
linear trend,  northward  above  the  mouth  of  Holser  Canyon,  remaining 
east  of  Piru  Creek. 

At  the  line  of  the  general  section  (Z-Z',  PI.  HI)  the  Fernando 
formation  is  narrow  of  outcrop  and  liighly  inclined,  but  otherwise 
simple  of  structure.  A  short  distance  to  the  east,  however,  it  is  folded, 
and  the  folds  become  more  pronounced  and  extensive  across  PiruCneek, 
developing  into  an  anticline  of  consi(ierable  proportions,  with  several 
minor  crumples  near  by  on  either  side. 

The  Fernando  and  underlpng  beds  pass  beneath  the  Santa  Clara 
Valley,  but  although  the  distance  across  the  valley  is  less  than  2  miles 
the  Modelo  formation  has  apparently  disappeared  on  the  south  side, 
the  principal  formation  in  the  liills  being  the  Vaqueros,  with  Fernando 
rocks  here  and  there  resting  against  it  above  the  valley  level.  This 
occurrence  suggests  possible  faulting  along  the  valley,  with  overlap  of 
the  Fernando  on  the  older  Miocene  beds. 
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The  fold  next  north  of  the  Modelo  anticlme  is  the  synclme  that 
passes  south  of  Pmi  Peak.  It  may  be  seen  both  on  the  west  side  of 
the  divide  and  east  of  the  peak  in  the  upper  portions  of  Blanchard 
Canyon.  The  crumpling  is  slight  and  the  dip  on  either  side  of  the 
axis  comparatively  gentle. 

North  of  this  syncline  is  another  anticline  of  importance,  the  axis 
of  which  passes  east  and  west  across  Lime  Canyon.  The  heart  of  this 
fold  is  occupied  by  the  lower  Modelo  sandstone,  which  is  here  exposed 
over  an  area  of  3  or  4  square  miles.  It  is  surrounded  by  the  overlying 
shale,  which  in  the  divide  north  from  Piru  Peak  forms  scarcely  more 
than  a  thin  film.  To  the  east  across  Piru  Creek  the  shale  is  succeeded 
by  the  upper  Modelo  sandstone,  and  this  in  turn  by  the  still  higher 
siliceous  shale  at  the  top  of  the  Modelo;  finally  the  heavy  mass  of  the 
Fernando  sediments  sets  in,  arching  about  and  over  the  eastward- 
pitching  axis  of  the  fold. 

The  northernmost  fold  along  this  section  within  the  Camulos  quad- 
rangle, with  the  exception  of  one  or  two  minor  crumples,  is  the  Rea- 
soner  syncline,  the  axis  of  which  occupies  Reasoner  Canyon.  This 
flexure  disappears,  however,  in  the  divide  at  the  head  of  the  creek, 
where  the  heavy  lower  Modelo  sandstone  lies  in  a  broad  arch  about  the 
axis  of  the  Topatopa  anticline.  To  the  east  the  syncline  continues  for 
an  undetermined  distance  beyond  Piru  Creek,  being  conspicuous  in 
the  Fernando  conglomerate  and  sandstone  in  the  hills  between  Santa 
Fehcia  and  Devil  canyons.  Both  slopes  of  the  syncline  are  gentle, 
the  dip  generally  being  less  than  40°;  but  there  are  areas  in  which  this 
is  somewhat  increased  by  local  crumpling. 

The  northernmost  of  the  folds  described  in  the  preceding  para- 
graphs and  others  beyond  the  confines  of  the  Camulos  quadrangle  all 
fade  into  or  are  developed  as  minor  crumples  on  the  general  easterly 
slope  of  the  main  Topatopa  anticline. 

Within  the  region  here  described  the  three  prominent  anticlines,  the 
Hopper,  the  Modelo,  and  the  Lyons,  have  proved  oil  bearing,  the 
Modelo  being  the  most  productive,  perhaps  on  account  of  its  greatest 
development;  the  Lyons  less  so,  and  the  Hopper  the  least.  On  the 
Hopper  fold,  however,  there  is  at  the  present  time  but  a  single  well  of 
low  yield. 

STRUCTURE   EAST  OF   FIRU  CREEK. 

The  region  east  of  Piru  Creek  presents  a  number  of  approximately 
east-west  folds,  some  of  which,  particularly  the  more  northerly,  are 
continuations  of  those  lying  west  of  the  stream  already  described, 
while  others  farther  south  are  apparently  restricted  almost  wholly  to 
the  area  east  of  Piru  Creek,  only  their  extreme  points  extending  west- 
ward across  the  stream.  Of  the  latter,  the  Holser  anticline  is  the  most 
conspicuous.    The  axis  of  this  fold  Ues  in  the  hills  a  little  south  of 
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Holser  Canyon.  Its  trend  is  slightly  north  of  west.  It  extends  west- 
ward across  the  Piru  Valley,  perhaps  connecting  with  the  Modelo  or 
the  Lyons  anticline,  or  with  both.  To  the  east  it  was  recognized  in  the 
high  knoll  near  the  Ventursr-Los  Angeles  county  line,  beyond  which 
observations  in  detail  were  not  carried.  The  surficial  formation 
affected  by  this  anticline  is  the  Fernando,  consisting  of  conglomerate, 
sandstone,  and  clay.  Along  its  axis  the  coarser  strata  have  at  various 
places  been  impregnated  with  petroleum,  and  near  one  of  these,  in 
Ramona  Canyon,  the  Ramona  Oil  Company  is  drilling  a  well,  the  depth 
at  the  time  of  the  writer^s  visit  being  about  1,000  feet,  but  only  the 
slightest  traces  of  oil  have  been  found.  North  of  Holser  Canyon  is 
an  abandoned  dry  well,  known  as  the  Crown  King. 

Between  the  Holser  and  Lime  Canyon  anticlines  there  is  undoubt- 
edly a  syncline,  but  the  details  were  not  worked  out  for  the  region  east 
of  Piru  Creek.  To  the  south  the  Holser  anticline  occupies  the 
space  quite  to  the  Santa  Clara  Valley,  but  on  this  limb  of  the  fold 
(see  PI.  IV,  sec.  I-IO,  on  the  southern  face  of  the  outer  ridge,  a  short 
distance  below  its  crest,  is  developed  a  sharp  pucker,  by  which  the 
beds  in  the  lower  half  of  the  ridge  are  turned  past  the  vertical,  having 
a  northerly  dip. 

OIL   WELLS. 

The  oil  wells  of  the  Hopper-Piru  district  comprise  the  San  Cayetano, 
Sunset,  Fortuna,  Nigger  Canyon,  Modelo  Canyon,  Piru  Oil  and  Land 
Company,  and  Holser  Canyon  wells.  All  but  the  last  two  groups  are 
situated  west  of  Piru  Creek. 

8AN   CAYETANO    WELLS. 

The  San  Cayetano  wells,  three  in  number,  lie  near  the  forks  of  Hop- 
per Canyon  about  3i  miles  in  a  direct  line  above  its  mouth  and  con- 
stitute the  uppermost  development  in  this  gorge.  They  are  drilled  in 
the  upper  portion  of  the  Vaqueros  shale,  the  northernmost  well  start- 
ing but  a  short  distance  below  the  lower  Modelo  sandstone.  The 
maximum  depth  is  600  feet.  In  one  or  another  of  them,  However,  oil 
has  been  found  almost  from  the  grass  roots  down  in  streaks  of  sand- 
stone of  variable  thickness  that  are  iuterbedded  in  the  shale.  With 
the  oil  has  been  found  considerable  water  and  gas.  These  wells  lie  in 
a  region  of  great  disturbance,  which  is  attributable,  perhaps,  to  the 
proximity  of  an  anticlinal  axis,  in  the  first  place,  and  to  a  sharp  bend 
in  the  strata  from  a  northwesterly  to  a  northeasterly  direction  in  the 
second  place.  This  latter  feature  is  repeated  at  the  Sunset  and  For- 
tuna wells  farther  down  the  canyon.  It  may  be  reasonable  to  infer 
that  while  each  of  these  three  oil-bearing  localities  is  that  of  an  anti- 
cline, the  curvature  of  the  strata  as  a  feature  in  the  great  Topatopa 
system  of  folds  may  also  have  acted  favorably  on  the  yield  of  petro- 
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leum  in  this  region,  the  center  of  curvature  in  this  case  being  construed 
as  a  part  of  the  axis  of  an  anticline.  Such  an  occurrence  has  been 
3ncountered  at  a  number  of  points  in  the  oil  fields  of  the  Coast  Range. 

The  anticline  on  which  the  San  Cayetano  wells  are  located  has  a 
northeasterly  trend  from  a  point  a  little  southwest  of  the  wells  to  the 
divide  between  Hopper  and  Reasoner  canyons.  The  length  of  the 
fold  is,  therefore,  about  2  miles.  Except  for  these  wells  the  anticline 
is  unprospected,  but  there  is  no  reason  for  the  choice  of  one  location 
over  another.  As  the  territory  develops  it  will  be  interesting  to  note 
the  success  of  drilling  to  the  northeast  of  the  present  field.  That  the 
anticlines  of  this  region  may  yield  oil  in  more  than  one  locality  is  evi- 
denced by  the  Modelo  anticline,  which  carries  the  very  productive 
territory  of  the  Modelo  wells  and  also  that  of  the  Sunset  Oil  Company. 

The  yield  of  the  San  Cayetano  wells  is  but  4  or  5  barrels  of  14°  grav- 
ity oil,  but  it  is  thought  that  this  will  increase  as  drilling  is  carried 
deeper. 

SUNSET  WELLS. 

The  Sunset  wells,  11  in  all,  are  located  on  the  east  side  of  Hopper 
Canyon,  a  short  distance  above  the  entrance  of  a  lateral  gorge  that 
heads  against  Modelo  Canyon.  They  penetrate  the  Modelo  sand- 
stone, which  occurs  also  in  the  wells  of  the  Modelo  Oil  Company  to 
the  east.  The  dip  of  the  beds  is  about  45°  N. — that  is,  the  wells 
have  been  drilled  on  the  northern  flank  of  an  anticline  the  axis  of 
which  has  a  general  N.  80°  W.  strike.  Apparently  the  anticline  is 
the  same  as  the  Modelo,  although  the  connection  between  the  two 
has  not  been  traced.  The  area  covered  by  the  Sunset  wells  is  some- 
what less  than  a  half  mile  east  and  west  by  500  to  600  feet  north 
and  south. 

The  depth  of  the  wells  is  generally  less  than  600  feet.  The  pro- 
duction is  between  3  and  15  barrels  per  day,  with  a  variable  and  in 
several  wells  excessive  amount  of  water.  It  is  thought  that  the 
production  might  be  considerably  increased  by  cleaning  the  wells. 
The  oil  is  run  into  a  common  tank,  and  the  gravity  there  obtained 
by  the  writer  was  16.4°  B.  An  initial  yield  as  great  as  75  barrels 
was  obtained  from  certain  of  the  wells  several  years  ago.  In  Janu- 
B.ry,  1906,  only  five  of  the  wells  were  being  pumped. 

The  Sunset  wells  afford  another  case  of  production  in  a  region  of 
highly  crumpled  strata  and  a  rapid  succession  of  flexures. 

PORTUNA    WELLS. 

The  wells  of  the  Buckhorn  Oil  and  Transportation  Company  are, 
perhaps,  best  designated  by  their  early  name,  Fortuna.  The  terri- 
tory is  the  farthest  south  of  the  productive  areas  in  Hopper  Canyon, 
lying  about  2  miles  north  of  the  town  of  Buckhorn. 
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This  also  is  a  group  of  wells  that  has  been  developed  along  the 
axis  of  one  of  the  minor  anticlines.  (See  PI.  VIII,  B.)  The  fold 
has  an  apparent  length  of  barely  1  mile,  and  it  is  in  the  midst  of  a 
series  of  closely  spaced  flexures.  The  strike  of  the  anticlinal  axis  is  N. 
50^  E.,  and  the  wells  are  distributed  along  the  axis  in  almost  a 
direct  line.  Fourteen  holes  have  been  drilled  to  a  maximum  depth 
of  about  1,000  feet.  The  rocks  penetrated  are  the  siliceous  and 
earthy  shales  that  lie  between  the  lower  and  upper  Modelo  sand- 
stones. In  one  or  two  instances,  however,  the  lower  portion  of  the 
upper  sandstone,  which  consists  of  alternating  thin  sandstone  and 
shale  beds,  has  been  perforated.  This  horizon  is  the  hi^est  that  is 
productive  in  the  Hopper  Canyon  district.  The  Sunset  wells  draw 
from  strata  near  the  base  of  the  Modelo  formation,  while  the  San 
Cayetano  wells  receive  their  supply  from  the  upper  members  of  the 
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Fio.  9.— Sketch  map  showing  location  of  Fortuna  wells  with  relation  to  the  antidliul  azit.  Heftv> 
dotM,  productive  wells;  small  circles,  abandoned  wells.  Figures  indicate  numbers  of  wells.  (See 
PI.  VUI,  B.) 

Vaqucros  formation,  which  in  turn  are  higher  than  any  of  the  pro- 
ductive horizons  in  the  Tar  Creek  and  other  districts  already 
considered. 

The  maximum  yield  of  any  one  of  the  Fortuna  wells  as  reported 
is  75  barrels  per  day,  but  it  is  now  generally  less  than  10  barrels. 
The  gravity  of  the  oil  is  about  14°  B.  Much  water  is  pmnped  with 
the  oil,  being  separated  in  tanks  at  the  wells.  The  oil  is  pumped  to 
storage  tanks  on  the  line  of  railway  about  2  miles  distant. 

The  accompanying  sketch  (fig.  9)  illustrates  the  general  distribu- 
tion of  the  wells  with  respect  to  Hopper  Creek  and  the  axis  of  thf. 
anticline. 
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NIOOBR  CANTON  WBLLS. 


The  three  wells  in  Nigger  Canyon  are  owned  by  L.  H.  Lyon,  of 
Los  Angeles.    They  are  located  at  the  head  of  the  southern  of  the 
two  east  forks  of  the  canyon  and  start  in  strata  which  are  close  to 
the  line  of  division  between  the  upper  Modelo  sandstone  and  the 
iinderljdng  shale — that  is,  they  penetrate  a  zone  which  is  practically 
the  same  as  that  from  which  the  Fortuna  wells  obtain  their  oil. 
Their  depth  is  approximately  1,000  feet.     Oil  springs  occur  in  the 
immediate  vicinity  and  may  have  determined  the  selection  of  this 
territory  for  drilling.     The  wells  are  close  to  the  axis  of  a  prominent 
anticline,  which  is  perhaps  one  of  the  leading  secondary  folds  north 
of  Santa  Clara  River.     This  fold  has  an  apparent  length  of  about 
3  miles,  but  no  wells  except  these  have  been  drilled  upon  it.     Its 
trend  in  general  is  about  N.  80*^  E.,  but  varies  somewhat  from  point 
to  point.     Toward  the  east,  in  the  direction  of  Piru  Valley,  this  fold 
has  the  appearance  of  passing  into  the  Modelo  anticline  or  one  of  its 
minor  crumples.     To  the  west  it  is  traceable  beyond  Hopper  Can- 
yon, where  it  becomes  more  or  less  obscure  in  the  great  body  of 
shale  which  separates  the   two  principal  Modelo  sandstones  and 
'vvhere  it  comes  into  close  proximity  with  one  of  the  important 
northwest-southeast  folds  that  extend  from  this  point  westward  to 
Sespe  Canyon.     Of  the  Nigger  Canyon  wells,  Nos.  1  and  3  are  a 
short  distance  south  and  No.  2  is  immediately  north  of  the  axis  of 
the  anticline,  which  at  this  point  trends  N.  83*^  W.     These  wells  are 
from  a  year  to  three  and  a  half  years  old.     Nos.  1  and  3  yield  each 
5  to  8  barrels  per  day,  but  No.  2  was  flooded  with  water,  which  has 
prevented  its  being  in  service.     It  is  reported  that  in  No.  3,  at  a 
depth  of  65  feet,  a  body  of  asphalt  was  encountered,  which  drilled 
^th  difficulty.     It  was  hard  at  the  top  and  of  the  consistency  of 
Maltha  at  the  bottom,  and  is  supposed  to  have  filled  a  fissure  in  the 
shale.     The  oil  was  found  at  intervals  from  a  depth  of  10  feet  to 
the  bottom  of  the  wells.     Gas  occurs  in  small  amounts,  and  water  to 
the  extent  of  about  one-third  of  the  oil  has  been  encountered. 


MODELO   CANYON    WELLS. 


The  structural  feature  of  chief  interest  in  Modelo  Canyon  is  an  anti- 
cline in  which  the  lower  Modelo  sandstone  is  sharply  folded  as  dia- 
grammatically  represented  in  PI.  Ill,  sec.  X-Z'  and  PI.  IV,  sec.  G-G', 
The  general  aspect  of  the  locality  is  shown  in  PI.  VIII,  A.  A  second 
feature  of  minor  importance  is  the  succession  of  crushed  folds,  with 
faults,  at  the  head  of  the  south  fork  of  the  canyon,  one-fourth  to 
one-half  mile  south  of  the  anticline. 

The  Modelo  anticline  has  already  been  referred  to,  notably  in  the 
general  description  of  the  geology  of  the  region  between  Hopper  and 
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Piru  creeks.  Nowhere,  however,  is  the  fold  more  perfectly  and  sym- 
metrically developed  than  at  the  head  of  Modelo  Canyon,  nor  is  the 
lower  Modelo  sandstone  anywhere  more  typically  represented  than  in 
this  region.  The  exact  horizon  of  the  sandstone  that  outcrops  at  the 
divide  between  the  east  and  west  drainage  is  probably  in  the  lower 
half  of  the  sandstone  member,  but  owing  to  the  steepness  of  the  dip  on 
both  limbs  of  the  anticline,  amounting  to  70°  or  80°,  it  is  questionable 
if  the  wells  have  penetrated  to  the  base  of  the  formation,  although  a 
depth  of  1,500  feet  has  been  attained. 

The  length  of  the  Modelo  anticline  is  somewhat  uncertain;  to  the 
west,  beyond  Hopper  Canyon,  it  may  pass  into  one  of  the  folds  of  that 
region,  while  to  the  east  it  may  prove  to  be  continuous  with  the  anti* 
cline  that  Ues  immediately  south  of  Holser  Canyon.  The  Modelo 
wells  are  located  about  the  middle  of  this  fold  and  on  either  side  of  its 
axis.  This  is  one  of  the  few  instances  in  the  Coast  Range  where  oil 
wells  have  been  developed  midway  of  a  fold  or  in  such  close  proximity 
to  its  axis.  It  may  be  worthy  of  note  that  the  Modelo  anticline  lies 
but  a  short  distance  north  of  a  line  of  sharp  crushing  and  folding,  thus 
repeating  a  relationship  between  the  productive  anticlines  and  faults 
that  has  been  established  in  several  of  the  California  fields,  notably 
those  of  the  Puente  Hills.  The  developed  area  of  this  district  is  thus 
far  confined  to  the  lower  Modelo  sandstone,  but  the  structure  is  con- 
tinued eastward  into  the  overlying  shale  and  the  upper  sandstone. 

The  relative  positions  of  the  wells  along  this  anticlinal  fold  in 
Modelo  Canyon,  considered  with  the  depths  at  which  oil  is  obtained, 
are  of  interest;  for  instance,  between  the  lowest  and  the  highest  well 
there  is  a  difference  in  altitude  of  nearly  800  feet;  between  well  No. 
18,  the  lowest,  and  No.  19,  at  an  elevation  slightly  below  the  highest 
well,  there  is  a  distance  of  perhaps  700  feet;  in  No.  18,  with  a  depth  of 
1,090  feet,  the  lowest  oil  occurred  at  930  feet;  in  No.  19  the  lowest  oil 
was  found  at  805  feet,  at  the  bottom  of  the  well.  This  would  indicate 
a  curve  of  the  oil  table,  which  corresponds  somewhat  with  the  slope 
of  the  present  surface  along  the  anticline. 

The  general  trend  of  the  axis  of  the  Modelo  anticline  is  but  3°  or  4? 
north  of  west,  although  in  approaching  Hopper  Canyon  and  the  val- 
ley of  Piru  Creek  the  direction  becomes  N.  80°  W. 

The  wells  of  the  Modelo  Oil  Company  number  24.  One  is  drilled 
directly  in  the  divide  between  Modelo  and  Hopper  canyons,  two  a 
short  distance  west  of  this  divide,  and  the  remainder  east  of  the  divide 
for  half  a  mile  down  Modelo  Canyon.  The  accompanying  three  logs 
from  the  records  of  the  company  have  been  selected  to  show  the  com- 
position of  the  Modelo  sandstone.  Well  No.  14  lies  near  the  middle 
of  the  group,  No.  24  is  about  500  feet  west  of  the  divide,  and  No.  18 
is  the  easternmost  well  in  the  proved  area. 
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Logs  of  veils  of  the  Modelo  Oil  Company.  Modelo  Canyon  and  licinUy. 

WELL  NO.  14. 
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WELL  NO.  24. 
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WELL  NO.  18. 
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■and. 
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39 
25 
45 
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35 
50 
28 
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20 
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35 
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5 
65 
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43 
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295 
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380 

408 

540 

560 

870 
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930 

935 

1.000 

1,030 
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le  figures  in  the  first  column  of  the  above  log  represent  the  dis- 
38  for  which  each  individual  stratum  was  encountered.  As  the 
f  the  beds  is  betw^een  65*^  and  80°,  these  amounts  are  far  in  excess 
e  actual  thickness  of  the  respective  beds. 

om  the  log  of  well  No.  18  it  seems  probable  that  the  thickness  ol 
>roductive  sands  at  the  several  horizons  is  sUght. 
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The  logs  are  given  in  the  vernacular  of  the  driller.  It  is  probable 
however,  that  adobe  and  clay  are  one  and  the  same,  except  that  the 
former  is  perhaps  somewhat  more  tenacious  than  the  latter.  Shale  is 
distinguished  from  clay  by  being  less  sticky  and  more  inclined  to 
come  up  in  minute  sUvers.  The  sands  are  distinguished  by  colors, 
but  this  feature  is  not  significant.  The  water  sands  are  those  in 
which  water  has  been  encountered  in  drilling,  and  it  is  to  be  observed 
that  they  are  in  alternation  with  the  oil  sands,  the  two  being  in  places 
adjacent;  in  places  separated  by  a  clay  parting.  Mr.  Sperry,  man- 
ager of  the  Modelo  Oil  Company,  beUeves  that  at  least  a  thin  stratum 
of  shale  between  such  sands  is  the  rule.  It  is  difficult  to  explain  the 
alternation  of  water  and  oil  sands  if  consideration  is  given  to  the  sup- 
posed transmigration  of  the  oil  from  its  seat  of  origin  in  the  shales  into 
the  sandstones,  which  serve  as  reservoirs.  It  has  been  suggested  that 
this  alternating  occurrence  may  be  accounted  for  by  considering  each 
pair  of  layers — the  oil  above  and  the  water  below — as  occupying  an 
isolated  channel  or  reservoir,  the  segregation  having  taken  place  after 
their  entrance  into  the  containing  strata  on  account  of  the  difference 
in  specific  gravity  of  the  two  fluidg.  Nearly  all  the  wells  periodically 
pump  more  or  less  water  with  the  oil,  at  times  in  the  proportion  of  3 
barrels  of  water  to  1  barrel  of  oil,  at  other  times  in  equal  amoimt. 
The  continuity  of  sands  bearing  water  and  oil  need  not  be  regarded  as 
indicating  that  the  two  are  mixed  in  their  natural  occurrence,  but 
only  that  both  flow  into  the  well  from  the  same  bed,  the  oil  perhaps 
resting  upon  the  water  in  the  reservoir. 

The  bowlders  referred  to  in  the  log  of  well  No.  24,  between  the 
depths  of  755  and  875  feet,  are  unquestionably  the  concretions  that 
characterize  the  lower  Modelo  sandstone. 

The  yield  of  the  Modelo  wells  is  between  5  and  15  barrels  per  day, 
and  Mr.  Sperry  states  that  since  1897  there  has  been  no  perceptible 
decrease  in  the  amount.  Of  course  for  the  first  few  days  the  yield 
was  considerably  in  excess  of  these  figures.  The  oil  is  black  and 
its  gravity  ranges  between  25°  and  32°  B.,  with  perhaps  28®  as  an 
average.  The  wide  variation  in  gravity  of  the  oil  from  these  wells  is 
a  feature  that  is  difficult  to  explain. 

Strong  seepages  are  found  along  the  canyon  in  the  d6bris  that  fills 
the  bottom.  The  sandstone  in  the  arch  of  the  anticline  also  is  dark, 
with  bitumen  contents,  especially  on  the  northern  side  of  the  axis.  • 

WELLS   OP  THE   PmU  OIL  AND   LAND   COMPANY. 

The  productive  wells  of  the  Piru  Oil  and  Land  Company  are  located 
in  the  valley  of  Piru  Creek,  about  2  miles  northeast \)f  Piru.  At  pres- 
ent two  wells  yield  oil  and  one  water.  They  penetrate  conglomerate 
and  sandstone,  with  some  clay,  which  are  believed  from  their  fossils 
to  be  the  Fernando  formation.    The  general  dip  of  the  strata  is  from 
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45®  to  60®  or  70®  S.  and  the  strike  vai-ies  slightly  on  either  side  of  east 
and  west.  The  particular  horizon  in  the  Fernando  is  somewhat 
iincertain,  by  reason  of  the  proximity  of  the  wells  to  what  appears 
to  be  a  line  of  unconformity  between  this  formation  end  the  older 
Modelo  beds.  It  is,  however,  imdoubtedly  well  up  in  the  Fernando, 
if  the  section  across  the  hills  in  front  of  the  wells  and  directly  north 
of  Camulos  is  to  be  taken  as  a  criterion. 

The  structural  position  of  the  wells  is  also  somewhat  in  doubt,  for 
no  anticline  is  encountered  along  the  creek  for  the  distance  of  a  mile. 
On  the  other  hand,  thera  is  within  half  a  mile  south  of  the  wells  a 
marked  east-west  distiurbance,  which  has  at  one  point  the  appear- 
ance of  a  syncline,  at  another  of  an  overturn  of  the  beds  adjacent  to 
a  sharp  crumple,  and  at  still  another  of  a  fault.     About  half  a  mile 
northwest  of  the  wells  is  the  anticline,  near  the  axis  of  which  the 
Ni^er  Canyon  wells  are  situated.     It  is  possible  that  the  effect  of 
this  anticline  extends  as  far  distant  from  its  axis  as  this  group  of  wells. 
They  are  from  300  to  600  feet  deep,  and  undoubtedly  their  oil  is 
derived  from  the  conglomerate  and  sandstone  of  the  Fernando,  a 
horizon  higher  than  any  other  yielding  oil  north  of  Santa  Clara  River. 
The  production  of  these  wells  is  but  a  barrel  or  two  daily  of  what 
is  said  to  be  15®  gravity  oil.     The  oil  is  black  and  thick,  and  much 
water  is  pumped  with  it,  separation  being  effected  in  tanks. 

Several  other  wells  have  been  drilled  on  the  property  of  the  Piru 
Oil  and  Land  Company  lying  along  Piru  Creek,  extending  from  the 
mouth  nearly  to  Reasoner  Canyon.  These  ventures,  however,  have 
not  been  crowned  with  success. 

WELLS  OF  HOLSER  CANTON. 

Less  than  half  a  mile  south  of  Holser  Canyon  is  one  of  the  more 
prominent  anticlines  that  have  affected  the  Fernando  formation  east 
of  Piru  Creek.  The  continuation  of  this  anticline  to  the  west  was 
:iiot  determined,  but  from  its  position  and  trend  it  may  pass  into  the 
Modelo  fold ;  on  the  other  hand,  like  so  many  other  folds  in  this  region, 
it  may  spring  from  the  system  west  of  Piru  Creek,  but  maintain  an 
independent  position  east  of  the  stream. 

Two  wells,  the  Ramona  and  New  Camulos,  are  located  a  little 
south  of  the  axis  of  this  anticline,  in  tributaries  of  Holser  Canyon, 
and  north  of  the  canyon,  between  half  a  mile  and  a  mile  north  of  the 
axis,  is  the  Crown  King.  None  of  these  wells  has  yet  foimd  oil. 
The  rocks  of  Holser  Canyon  are  conglomerate  and  sandstone,  with 
local  beds  of  argillaceous  shale.  Some  of  the  sandstone  shows  the 
presence  of  a  considerable  amount  of  bitumen  throughout  its  mass 
and  it  is  probable  that  drilling  operations  are  conducted  here  on  this 
account. 
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OIL.  FIELDS  SOUTH  OF  THE  SANTA  CI^AKA. 

GENERAL  STATEMENT. 

The  oil  fields  south  of  Santa  Clara  River  involve  an  area  having  an 
east-west  length  of  29  miles  and  a  width  of  from  one-half  mile  to  4  miles. 
For  convenience  of  discussion  the  territory  is  divided  into  four  fields, 
which  lie  at  varying  intervals  along  the  front  of  Oak  Ridge  and  the 
Santa  Susana  Mountains,  none  being  yet  developed  on  the  slopes  of 
South  Mountain.  Enumerated  from  west  to  east  they  are  the  Bards- 
dale  and  the  Torrey-Eureka-Tapo  fields,  on  the  north  flank  of  Oak 
Ridge;  the  Pico  field,  comprising  Pico,  Dewitt,  Towsley,  Wiley, 
Rice,  and  East  canyons,  along  the  Santa  Susana  Mountains;  and  the 
Elsmere  field,  containing  the  Elsmere  and  Placerita  wells,  on  the 
spurs  of  the  San  Gabriel  Range.     (See  PI.  V,  p.  36.) 

The  fields  are  developed  along  the  axes  of  the  Oak  Ridge^  Torrey, 
Eureka-Tapo,  Pico,  and  Elsmere  anticlines.  The  Placerita  wells  are 
quite  independent  of  the  others  and  are  located  on  the  northward- 
dipping  schists  of  the  San  Gabriel  Range.  The  formations  involved 
are  the  Sespe  (Eocene);  Vaqueros  (lower  Miocene);  and  Fernando 
(largely  Pliocene).  All  of  these  are  productive.  In  addition  the 
schists  of  the  San  Gabriel  Range  afford  some  oil. 

BARDSDALE  FIELD. 
LOCATION. 

The  Bardsdale  field,  as  here  described,  includes  South  Mountain  and 
Oak  Ridge  as  far  east  as  the  vicinity  of  Chaffee  Canyon.  As  all  of 
the  proved  oil  territory  in  the  field  lies  north  of  the  crest  of  the  range 
the  detailed  descriptions  will  deal  largely  with  the  northern  slopes. 

GEOLOGY   AND    STRUCTURE. 

The  South  Mountain-Oak  Ridge  anticline  extends  the  entire  length 
of  the  two  ridges  from  which  it  receives  its  name.  The  axis  is  well 
down  on  the  northwest  slope  of  the  mountains,  in  most  places  at  a 
distance  of  less  than  half  a  mile  from  the  edge  of  the  Santa  Clara 
Valley  and  locally  but  a  few  rods  away.  At  the  west  the  axis  dis- 
appears beneath  the  valley  filling  a  few  miles  from  the  end  of  South 
Mountain,  leaving  the  extremity  of  this  ridge  wholly  on  the  southern 
limb  of  the  fold.  At  the  east  the  anticline  terminates  abruptly 
against  the  northwest-southeast  system  of  folds  that  sets  in  at  Chaffee 
Canyon  and  continues  thence  eastward  to  Fernando  Pass. 

The  trend  of  the  anticlinal  axis  varies  in  sweeping  curves  between 
N.  eS*"  E.  and  east  and  west,  displaying  a  certain  degree  of  parallelism 
with  the  nearer  strikes  and  with  at  least  one  structural  curve— that  on 
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le  southern  slope  of  San  Cayetano  Mountain,  north  of  the  Santa 
lara  Valley.  While,  therefore,  the  South  Mountain-Oak  Ridge- 
anta  Susana  uplift  is  undoubtedly  an  independent  unit  of  structure, 
s  development  was  very  probably  synchronous  with  the  mountain 
uilding  to  the  north.  Transversely  the  fold  is  unsymmetrical  at 
early  all  points,  the  southern  limb  having  much  the  gentler  dip  and 
tie  strata  on  this  side  of  the  axis  showing  less  severity  of  crumpling 
[lan  those  on  the  north  side.  The  axis  of  the  anticline  is  also  undula- 
3ry,  the  high  points  being  midway  of  the  length  of  South  Mountain 
nd  of  Oak  Ridge. 

A  transverse  section  of  the  anticline  at  Sulphur  Canyon,  which 
Tactically  marks  the  division  of  South  Mountain  from  Oak  Ridge, 
hows  between  1,000  and  2,000  feet  of  conglomerate,  sandstone,  and 
bale  that  are  probably  Fernando,  and  at  least  500  or  600  feet  of  chalk 
3ck  and  siliceous  shale  which  have  been  described  as  of  the  Modelo 
ype,  but  concerning  the  proper  stratigraphic  reference  of  which  some 
oubt  has  been  expressed.  The  shale  and  *^ chalk  rock'*  occur  in 
be  axis  of  the  fold,  while  the  conglomerate  and  its  associated  strata 
Bst  unconformably  upon  its  southern  flank,  forming  the  higher  por- 
ions  of  the  ridges  and  extending  far  into  the  Simi  Valley.  On  the 
orthern  flank  the  Fernando  beds  do  not  appear,  the  underlying 
hale  ej^tending  to  the  Santa  Clara  Valley.  The  anticline  is  some- 
rhat  contracted  in  the  region  of  Sulphur  Canyon,  and  no  beds  older 
ban  those  of  Modelo  type  outcrop.  A  short  distance  to  the  east  and 
rest,  however,  the  fold  broadens  perceptibly  and  lower  formations 
re  successively  exposed. 

In  South  Mountain  the  lowermost  beds  are  red  and  gray  banded 
andstone  and  clay,  which  are  tentatively  regarded  as  the  partial 
orrelative  of  the  Sespe  beds  north  of  the  Santa  Clara,  and  hence  of 
k)cene  age.  The  formation  is  here  especially  conspicuous  for  its 
•rilliancy  of  coloring  and  the  sharp  contrasts  therein.  At  least  500 
3et  of  strata  are  exposed  opposite  Santa  Paula,  but  the  formation 
ccupies  the  heart  of  the  anticline  and  its  total  thickness  may  be 
luch  greater.  Overlying  these  are  other  heavy  sandstone  and  shale, 
esembling  in  general  aspect  certain  phases  of  the  chocolate-colored 
nd  gray-banded  beds  of  the  Vaqueros  formation  farther  east  and 
earing  fossils  similar  to  those  of  the  Vaqueros.  Still  higher  are  sili- 
eous  shale  and  "  chalk  rock'^  of  the  Modelo  type,  bearing  not  only 
be  customary  limestones  of  that  formation,  but  also  several  beds  of 
ne-grained,  gray  sandstone.  The  **  chalk  rock  '*  is  somewhat  more 
onspicuous  in  South  Mountain  than  farther  east.     The  formation  as 

whole,  however,  shows  the  same  general  characteristics  as  in  Oak 
lidge,  even  to  the  red,  lava-like  appearance,  the  probable  result  of 
he  burning  of  its  petroleum  content.     The  shale,  with  its  brrllian^ 
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colors,  forms  the  crest  of  South  Mountain,  and  extends  for  a  consider- 
able distance  down  its  western  slope.  It  is  succeeded  by  the  Fernando 
formation. 

Minor  crumples  appear  in  South  Moimtain,  but  in  the  main  the 
direction  of  dip  is  to  the  south,  northerly  dips  being  confined  prac- 
tically to  the  northern  side  of  the  anticline  along  the  edge  of  the 
Santa  Clara  Valley. 

East  of  Sulphur  Canyon  the  anticline  rapidly  opens,  and  at  Grimes 
Canyon  (see  PL  III,  sec.  D-D')  it  attains  its  greatest  development. 
Here  are  exposed,  in  consequence,  lower  rocks  than  elsewhere — the 
deep-yellow  sandstone  that  has  been  described  as  the  possible  correl- 
ative of  the  rusty  beds  in  the  upper  portion  of  the  Sespe  formation 
north  of  Santa  Clara  River.  It  is  overlain  by  red  and  gray  banded 
beds,  except  on  the  north,  where  the  valley  has  been  eroded  through 
these  beds  and  into  the  older  strata  below.  The  yellow  sandstone  is 
also  underlain  by  red  and  gray  beds,  as  shown  by  the  logs  of  the  weUs 
of  the  Bardsdale  Crude  Oil  Company.  Whether  or  not  the  heavy 
mass  of  red  sandstone  and  conglomerate  which  constitutes  the 
greater  part  of  the  Sespe  formation  north  of  the  Santa  Clara  is  present 
here  at  stiU  greater  depths  is  undetermined.  The  formations  through- 
out give  evidences  of  marked  change  within  comparatively  short  dis- 
tances, and  it  may  be  that  the  red  beds  of  the  Sespe  have  practically 
disappeared. 

Overlying  the  red  and  gray  beds  are  rocks  which  have  been  identi- 
fied by  their  fossils  as  a  portion  of  the  Vaqueros  formation,  consisting 
of  conspicuous  and  persistent  sandstone  at  the  base  and  summit,  and 
chocolate-colored  and  gray  arenaceous  shale,  with  occasional  bands  of 
limestone  between.  They  bend  down  over  the  anticline  between 
Garberson  and  Wiley  canyons,  and  west  of  a  point  a  little  west  of  the 
mouth  of  Shields  Canyon  are  adjacent  to  the  Santa  Clara  Valley.  At 
Wiley  Canyon  the  axis  of  the  anticline  presents  a  small  core  of  the 
underlying  red  and  gray  beds.  The  outer  body  of  the  Vaqueros  dis- 
plays a  slight  syncline,  a  flexure  that  is  the  beginning,  perhaps,  of  the 
more  highly  disturbed  conditions  that  exist  but  a  short  distance 
farther  east.  A  secondary  anticline  also  occurs  well  up  the  slope  of 
the  mountain  between  Shields  and  Garberson  canyons,  with  a  length 
of  slightly  over  a  mile. 

The  Vaqueros  is  easily  confused  with  the  Fernando  formation,  as 
the  sandstone  and  conglomerate  of  the  two  formations  bear  consid- 
erable resemblance.  It  is  probable,  however,  that  the  Fernando 
does  not  appear  west  of  Torrey  Canyon,  but  from  that  point  eastward 
it  grows  in  importance  to  the  east  end  of  the  Santa  Susana  Moim- 
tains,  where  it  is  very  prominent. 

Siliceous  shale  and  ''chalk  rock^'  of  the  Modelo  type  overlie  the 
Vaqueros  and  form  the  crest  of  Oak  Ridge  for  nearly  its  entire  length. 
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Although  in  South  Mountain  this  formation  appears  to  contain  minor 
divisions  of  sandstone,  these  seem  to  be  wanting  in  Oak  Ridge.  On 
the  southern  slope  of  the  ridge,  above  the  shale  and  unconformable 
with  it,  are  the  Fernando  conglomerate,  sandstone,  and  clay.  These 
for  the  most  part  lie  well  down  the  slope  of  the  mountain,  but  here 
and  there  reach  the  crest. 

OIL   WELLS. 
UNION   AND   BARDSDALE   CRUDE   WELLS. 

A  single  oil  field  has  been  developed  in  the  South  Mountain-Oak 
Ridge  anticline.  It  lies  opposite  Bardsdale,  extending  along  the  axis 
of  the  fold  from  Grimes  Canyon  westward  for  a  mile  and  a  half.  Two 
companies  are  operating — the  Union  Oil  Company  and  the  Bardsdale 
Crude  Oil  Company.  The  territory  of  the  former  is  adjacent  to 
Grimes  Canyon;  that  of  the  latter  is  the  westward  extension  of  the 
field.  The  wells  of  these  companies  are  simk  in  the  rusty-yellow 
conglomeratic  sandstone  described  as  the  lowermost  formation  of  this 
district  and  possibly  of  Eocene  age.  The  wells  are  located  along  the 
highest  portion  of  the  anticline,  the  elevation  of  any  particular  bed 
diminishing  in  both  directions  along  the  axis  of  the  fold.  The  records 
of  the  wells  indicate  that  oil  is  found  in  the  rusty  sandstone  and  in 
the  underlying  red  and  gray  sandy  beds  at  depths  of  300  to  815  feet. 
The  total  depth  of  the  wells  varies  from  500  to  1,000  feet.  The  oil 
is  black  Mid  its  gravity  is  reported  as  ranging  from  23*^  to  32°  B.,  the 
average  being  about  30®.  In  one  instance  an  oil  of  about  17°  B.  was 
encountered.  Occasionally  water  is  pumped  with  the  oil,  but  this  is 
exceptional  where  a  good  landing  stratum  is  obtained  for  the  casing. 
Such  a  stratum  is  usually  foimd  among  the  red  bands  of  the  beds 
underlying  the  rusty  sands.  These,  being  generally  more  argillaceous 
than  the  gray  bands,  afford  a  more  nearly  water-tight  bed.  The 
wells  of  the  Union  Oil  Company  have  been  steady  producers  for  a 
number  of  years,  the  decrease  reported  to  the  writer  being  but  slight. 
These  wells  yield  a  large  quantity  of  gas,  which  is  used  entirely  for 
fuel.  Of  the  total  number  of  wells  the  Union  Oil  Company  pumps 
about  fifteen,  the  Bardsdale  seven.  The  foreman  of  the  Union  Com- 
pany remarks  that  if  the  gas  be  retained  in  one  of  the  two  strings 
pumped  by  them  the  wells  of  the  other  have  an  increased  product, 
and  that  if  the  gas  is  not  taken  from  the  wells  the  pressure  in  them 
becomes  so  great  as  to  hold  the  oil  back.  Numerous  devices  have 
been  used  for  drawing  out  the  oil,  one  of  them  being  the  ordinary 
steam  ejector. 

At  several  other  points  in  the  Oak  Ridge  anticline  wells  have  been 
drilled,  but  without  success.  This  may  be  due  in  part  to  insufficient 
depth  and  in  part  to  their  location  beyond  the  oil  zone.  In  Garber- 
son  Canjon,  for  instance,  a  well  has  been  drilled  to  a  depth  of  over 
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1,800  feet,  producing  nothing  but  water.  In  Shields  Cannon,  how- 
ever, west  of  Garberson,  a  trace  of  oil  was  found  at  500  feet,  the  total 
depth  of  the  well  being  850  feet.  The  gravity  of  this  oil  is  said  to 
have  been  29.5°  B.,  but  much  water  was  encountered  with  it. 

TORRBY-EUREKA-TAPO  FIELDS. 
LOCATION. 

The  district  discussed  in  the  following  paragraph  embraces  Oak 
Ridge  east  of  Chaffee  Canyon  and  the  western  portion  of  the  Santa 
Susana  Moimtains  as  far  east  as  the  head  of  Tapo  Canyon.  Within 
it  are  three  productive  areas — tho3e  of  Torrey,  Eureka,  and  Tapo 
canyons. 

GEOLOGY  AND   STRUCTURE. 

As  will  be  gathered  from  the  description  of  the  geology  of  the 
Bardsdale  district,  there  is  a  marked  regularity  in  the  stratigraphic 
succession  of  the  formations  and  in  the  anticline  into  which  they  have 
been  thrown  from  the  west  end  of  South  Mountain  to  Chaffee  Canyon. 
Here,  however,  the  regularity  ends.  The  region  between  Chaffee  and 
Tapo  canyons  shows  a  highly  complicated  geologic  structure,  and 
there  is  great  confusion  in  the  stratigraphic  succession,  resulting  from 
the  presence  of  folds  and  faults  and  the  difficulty  of  distinguishing 
between  formations,  owing  to  a  lack  of  distinctive  characteristics  in 
the  beds  and  to  changes  in  the  relative  proportions  of  the  coarse  and 
fine  sediments  from  point  to  point. 

The  first  break  in  the  regularity  that  exists  to  the  west  appears  in 
a  small  gulch  at  the  foot  of  Oak  Ridge  immediately  west  of  Chaffee 
Canyon.  At  this  point  the  end  of  what  for  convenience  may  be 
termed  the  Chaffee  syncline  appears  in  "chalk  rock,''  siUceous  shale, 
and  limestone  that  are  believed  to  be  of  the  same  formation  as  similar 
rocks  which  form  so  great  a  portion  of  the  summit  of  Oak  Ridge, 
having  been  brought  into  this  position,  almost  at  the  edge  of  the  val- 
ley, by  arching  over  the  axis  of  the  Oak  Ridge-South  Moimtain  anti- 
cline. The  general  trend  of  this  syncline  is  about  S.  30°  E.,  the  dip 
on  either  side  averaging  perhaps  35°,  although  steepening  sharply  as 
the  axis  is  approached.  The  syncline  increases  in  prominence  as  it 
crosses  the  drainage  of  Chaffee  Canyon,  and  at  the  summit  of  the 
ridge  at  its  head  becomes  a  conspicuous  feature  in  the  crest  line. 
The  details  of  this  syncline  have  not  been  gathered  in  full,  but  appar- 
ently the  heavy  f ossiUf erous  sandstone  which  outcrops  in  bold  escarp- 
ments in  Wiley  Canyon  plunges  beneath  the  axis  to  reappear  on  the 
northeast  side  in  the  ridge  that  separates  Chaffee  and  Torrey  canyons. 
The  conditions  observed  in  Chaffee  Canyon  suggest  that  only  the 
lower  beds  of  the  siliceous  shale  and  "  chaUs  rock''  are  involved  in  the 
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fold,  although  at  the  southeast  end  of  the  syncline,  on  the  south- 
em  slope  of  Oak  Ridge,  a  considerably  greater  thickness  has  been 
folded  in. 

The  direction  of  the  Chaffee  syncline  is  at  variance  with  that  of 
every  other  fold  that  has  been  observed  in  the  ranges  south  of  Santa 
Clara  River.  Moreover,  it  lies  between  two  systems  of  folds,  either 
of  which  might  be  said  to  terminate  against  it.  One  of  these  systems 
includes  the  anticline  traceable  from  Wiley  Canyon  westward  to  the 
end  of  South  Mountain;  the  other  is  that  passing  from  the  region  of 
Torrey  Canyon  in  a  S.  65°  E.  direction  to  the  west  end  of  the  Santa 
Susana  Mountains.  It  is  worthy  of  note,  too,  that  the  position  of  the 
Chaffee  syncline  is  nearly  in  direct  line  with  the  principal  fault  in  the 
hills  north  of  the  Santa  Clara. 

In  the  region  of  Torrey  and  Eureka  canyons  the  geology  is  extremely 
complicated,  but  the  general  facts  appear  to  be  as  follows:  The  for- 
mations exposed  include  150  or  200  feet  of  red  and  gray  banded 
sandstone  and  arenaceous  clay  of  the  Sespe,  about  600  feet  of  fos- 
siliferous  sandstone  and  chocolate-colored  and  gray  sandstone  and 
shale  of  the  Vaqueros,  perhaps  400  feet  of  siliceous  shale  and  chalk 
rock  of  Modelo  type,  and  a  great  body  of  heavy-bedded  sandstone 
and  conglomerate,  in  some  of  which  have  been  found  fossils  identif^raig 
them  as  the  Fernando  (Pliocene).  These  formations  are  shown  in  a 
section  of  Oak  Ridge  across  the  Torrey  field — the  oldest  beds  at  the 
heart  of  an  anticline  at  the  northern  edge  of  the  productive  area,  the 
youngest  on  the  southern  slope  of  the  ridge  and  again  at  its  northern 
base,  the  siliceous  shale  and  ''chalk  rock"  at  the  mountain  crest,  and 
the  Vaqueros  on  the  upper  and  lower  middle  slopes  of  the  northern 
front. 

The  structural  lines  of  the  Torrey  field  have  a  trend  approximating 
N.  65®  W.,  contrasting  in  this  respect  with  those  of  Oak  Ridge  to  the 
west  and  in  harmony  with  those  to  the  east,  the  dividing  line  between 
the  two  systems  being  the  Chaffee  syncline,  already  described. 

The  principal  fold  of  the  Torrey  field  (see  PI.  IV,  sec.  H-H')  is  an 
anticline  that  crosses  the  ridge  between  Torrey  and  Smith  canyons 
at  the  summit  of  the  easterly  grade  leading  to  the  developed  territory. 
This  anticline  has  not  been  traced  eastward  to  the  edge  of  the  Torrey 
basin,  but  directly  in  line  with  it  at  this  point  is  a  similar  fold,  which 
is  probably  its  continuation.  To  the  west  the  anticline  crosses  Torrey 
Canyon,  being  particularly  conspicuous  in  its  lower  slopes,  becoming 
less  so  in  the  ridge  between  Torrey  and  Chaffee  canyons,  and  disap- 
pearing to  a  mere  trace  in  the  lower  portion  of  Chaffee  Canyon  as  it 
approaches  the  Chaffee  syncline.  The  trend  of  this  anticline,  which 
may  be  designated  the  Torrey,  is  N.  65*^  W.  The  inclination  of  the 
strata  on  either  limb  varies  from  point  to  point,  but  in  general  may 
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be  taken  at  about  35^.  Southward  from  the  axis  the  dip  is  compara- 
tively regular  to  a  point  beneath  the  summit  of  Oak  Ridge.  To  the 
north,  however,  the  dip  continues  but  a  short  distance  when  it  gives 
way  to  a  southerly  dip,  the  syncline  thus  formed  being  hardly  less 
conspicuous  than  the  anticline  itself. 

The  formations  exposed  in  the  Torrey  anticline  include^  at  the  axis, 
a  small  outcrop  of  red  and  gray  banded  beds,  believed  to  be  the  Sespe 
formation ;  overlying  these  is  the  principal  formation  of  the  field,  heavy 
sandstone  and  chocolate-colored  and  gray-banded  shales,  which,  by 
their  fossils,  have  been  identified  as  lower  Miocene  (Vaqueros),  nearly 
1,000  feet  thick;  succeeding  these,  on  the  south  the  siliceous  shale 
of  the  Modelo,  which  forms  the  crest  of  Oak  Ridge  opposite  the  Torrey 
field,  and  on  the  north — the  siliceous  member  apparently  being 
wanting — the  heavy  sandstone  and  conglomerate  that  are  regarded 
as  the  Fernando.  The  Fernando  is,  however,  of  small  extent  in  this 
vicinity,  becoming  prominent  in  the  region  of  Tapo  Canyon  and 
attaining  its  maximum  development  several  miles  farther  east,  oppo- 
site Pico  Canyon  and  beyond. 

A  second  anticline  in  the  Torrey  field  lies  in  the  lower  slopes  of  the 
hills  and  is  probably  the  west  end  of  that  believed  to  exist  along  the 
channel  of  Eureka  Canyon,  this,  in  turn,  being  continuous  with  the 
main  Tapo  anticline  farther  east.  This  fold  may  be  seen  to  advan- 
tage in  the  west  wall  of  Torrey  Canyon,  midway  between  its  mouth 
and  the  forks  half  a  mile  up.  East  of  this  the  flexure  is  not  quite  so 
pronounced  and  is,  therefore,  not  so  readily  and  perhaps  not  so  correctly 
defined.  Between  Eureka  and  Torrey  canyons  the  axis  of  the  fold 
pitches  to  the  west,  while  the  strike  of  the  beds  is  generally  north  and 
south.  There  is  considerable  doubt  concerning  the  structure  and  the 
succession  of  the  strata  in  Eureka  Canyon.  At  first  glance  the  r^u- 
larity  appears  to  be  unbroken  from  the  crest  of  Oak  Ridge  to  the  outer 
face  of  the  lowermost  foothills,  the  entire  cross  section,  except  at  the 
summit  of  the  ridge,  presenting  a  southerly  dip.  From  the  region  of 
Tapo  Canyon,  however,  the  main  anticline  may  be  traced  with  only 
slight  irregularities  to  the  divide  between  the  Tapo  drainage  and  that 
of  Eureka  Canyon,  but  at  this  point  there  is  a  sharp  change  in  the 
position  of  the  strata,  as  if  the  anticline  had  been  severely  compressed 
and  the  plane  of  its  axis  had  been  pushed  northward  with  a  dip  of  per- 
haps 60°  to  90°  to  the  south.  (See  PI.  IV,  sec.  I-I'.)  In  the  higher 
portions  of  Eureka  Ridge,  a  short  distance  north  of  this  anticline, 
there  is  a  syncline  of  secondary  importance,  which  also  has  probably 
suffered  strong  compression.  The  resultant  position  assumed  by  the 
beds  thus  influenced  by  the  compound  flexure  described  is  one  of 
southerly  dip,  with  local  obliteration  of  the  axes  of  both  folds,  and  an 
apparent  continuous  succession  of  strata  from  base  to  suiximit  of  the 
mountain.     It  is  evident,  however,  that  if  this  should  prove  to  be  the 
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correct  structure  there  is  a  duplication  of  beds  in  the  cross  section 
referred  to.  At  the  mouth  of  Eureka  Canyon  there  is  an  exposure 
of  Fernando  conglomerate  and  sandstone,  bearing  fossils  identifying 
them  with  the  beds  of  Packard  Hill,  near  Santa  Barbara.  Their  dip  is 
vertical,  the  change  from  the  southerly  dip  of  the  older  strata  imme- 
diately south  being  somewhat  abrupt.  This  is  probably  due  to  uncon- 
formity rather  than  to  a  structural  break.  The  Eureka-Tapo  anti- 
cline appears  to  be  coextensive  with  the  Torrey,  a  mile  to  the  south. 
Neither  has  been  traced  from  one  end  to  the  other,  as  delineated  on 
the  map  (PI.  I),  but  by  reason  of  the  alignment  of  several  folds 
observed  independently  it  is  thought  that  all  are  parts  of  a  single 
crumple.  As  in  the  case  of  the  Torrey  anticline,  productive  territory 
has  been  developed  in  proximity  to  the  axis  of  the  Eureka-Tapo  fold, 
the  western  field  being  that  near  the  mouth  of  Eureka  Canyon,  the 
eastern  including  several  branches  of  Tapo  Canyon. 

Between  the  two  anticlines  thus  described  is  a  syncline  which  has 
not  been  traced  through  from  west  to  east,  but  which  is  supposed  to 
be  continuous,  as  represented  on  the  map.  It  may  be  seen  on  both 
sides  of  Torrey  Canyon,  but  in  the  eastern  wall  of  Smith  Canyon  the 
fold,  which  is  so  pronounced  to  the  west,  is  considerably  obscured, 
perhaps  by  faulting  along  its  axis.  A  sharp  disturbance  of  the  strata 
is  recognizable  in  a  vertical  cliff  of  shale  and  sandstone  directly  across 
Smith  Canyon  from  the  easterly  grade  to  the  Torrey  wells.  In  the 
line  of  the  syncline,  also,  there  is  a  similar  flexure  near  the  sununit  of 
Oak  Ridge,  and  this  in  turn  is  in  line  with  the  Tapo  syncline,  a  flexure 
a  few  hundred  yards  south  of  the  main  anticline  in  Tapo  Canyon. 

There  are  other  folds  of  minor  importance  in  this  region,  here  and 
there,  sharp  or  even  developed  into  faults  of  small  extent.  The  larger 
folds  that  have  been  described  converge  near  the  mouth  of  Chaffee 
Canyon  as  they  approach  the  Chaffee  syncline. 

The  formation  chiefly  involved  in  the  flexures  of  the  Torrey-Eiu^ka 
region  is  that  of  Vaqueros  age.  To  the  south  in  the  higher  portion  of 
Oak  Ridge  the  siliceous  shale  of  Modelo  type  is  also  involved  in  a 
minor  degree.  On  the  southern  slope  of  the  main  ridge,  near  the 
Torrey  road,  the  general  dip,  aside  from  numerous  minor  crumples,  is 
northward,  and  a  short  distance  north  of  the  outcrop  of  the  Fernando 
formation  a  sandstone  suggesting  one  of  the  Vaqueros  beds  occurs  in 
a  position  not  at  all  out  of  harmony  with  the  general  structure.  The 
actual  correlation  of  this  bed,  however,  remains  undetermined  and  it 
has  not  been  indicated  on  the  map.  North  of  the  Vaqueros  area,  at 
the  foot  of  Oak  Ridge,  is  the  Fernando,  which  also  is  involved  in  the 
general  folding  that  has  taken  place. 

It  is  possible  that  faults  occur  within  the  area  of  the  folds  referred 
to  in  the  foregoing  paragraphs.  The  greatest  disturbance  appears  to 
have  been  in  the  line  of  the  syncline  separating  the  Torrey  and 
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Eureka-Tapo  anticlines,  in  the  eastern  rim  of  the  Torrey  amphi- 
theater, the  facts  pointing  to  an  elevation  of  the  strata  north  of  a 
possible  plane  of  fracture. 

The  Tapo  anticline  is  traceable  for  3  or  4  miles  across  the  northern 
spurs  of  the  easterly  portion  of  Oak  Ridge,  its  axis  lying  from  one-half 
to  two-thirds  the  distance  from  base  to  summit.  The  general  trend 
of  the  fold  is  about  N.  70°  W.,  the  dip  of  the  strata  on  either  side  of  the 
axis  varying  between  75°  and  85°.  The  heart  of  the  anticline  is  occu- 
pied by  a  mass  of  brown  shale  and  interbedded  concretionary  sand- 
stone. These  are  believed  to  be  the  equivalents  of  the  banded  choco- 
late-colored and  gray  sandstones  and  shales  in  the  vicinity  of  Wiley 
Canyon  and  farther  west,  and,  if  such  is  the  case,  are  of  Vaqueros  age. 
On  the  other  hand,  the  concretionary  phase  of  the  sandstone  resem- 
bles the  lower  Modelo  formation  north  of  the  Santa  Clara,  but  no  fossils 
have  been  f oimd  to  decide  the  point.  Many  of  the  sandstones  of  Tapo 
Canyon  are  highly  bituminous,  and  along  the  crest  of  the  flexure  in 
the  several  forks  occur  seepages  of  petroleum  of  considerable  size.  In 
the  main  canyon,  either  on  the  axis  or  sUghtly  to  the  south  of  it,  is  a 
gas  well,  but  its  depth  and  the  horizon  from  which  gas  is  derived  are 
unknown. 

The  Tapo  anticline  appears  to  die  out  toward  the  east  in  a  mass  of 
crushed  strata  at  the  head  of  the  westernmost  branch  of  Salt  Creek  on 
Santa  Susana  Mountain.  In  a  westerly  direction  the  geologic  condi- 
tions are  somewhat  uncertain,  but  in  the  ridge  separating  West  Tapo 
and  Eureka  canyons  the  axis  has  the  appearance  of  bending  rather 
sharply  to  the  north.  On  the  other  hand,  as  already  su^ested,  the 
geology  of  Eureka  Canyon  and  the  adjacent  slopes  is  very  complicated, 
and  for  a  definite  conclusion  concerning  the  relations  of  the  thousands 
of  feet  of  very  similar  beds  additional  field  work  is  necessary.  The 
position  of  the  Tapo  anticline  is  but  tentatively  indicated  on  the  miap 
(PL  I). 

Between  100  and  200  yards  south  of  the  Tapo  anticline  is  a  syn- 
cUne  which  is  pronounced  in  the  region  of  the  main  forks  of  Tapo  Can- 
yon, but  which  west  of  this  disappears  in  the  general  crumpling  on  the 
higher  slopes  in  front  of  Oak  Ridge:  In  an  easterly  direction  its  axis 
approaches  that  of  the  anticline,  and  both  are  apparently  lost  in  a 
common  mass  of  crumpled  strata  at  the  end  of  the  Santa  Susana 
Mountains. 

The  zone  of  excessive  crumpling,  embracing  the  Torrey  and  Tapo 
anticlines  and  their  associated  synclines,  passes  from  Oak  Ridge  into 
the  west  end  of  the  Santa  Susana  Mountains,  in  part  also  crossing  the 
crest  of  the  range  at  the  low  point  opposite  the  head  of  Tapo  Canyon. 
In  the  region  thus  indicated  the  disposition  and  succession  of  the 
strata  are  very  anomalous,  and  from  a  topographic  standpoint  there 
is  a  distinct  offset  in  the  aUgnment  of  the  two  ranges,  the  west  end  of 
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the  Santa  Susana  lying  a  little  farther  north  than  the  east  end  of  Oak 
Ridge.     The  topographic  relation  of  the  mountain  ridges  may  be  due 
to  the  development  en  Echelon  of  successive  anticlines,  but  the  anoma- 
lies of  stratigraphy  suggest  the  presence  of  a  strike  fault  a  little  south 
of  the  Tapo  syncline.     For  instance,  in  the  northern  slope  of  Oak 
Ridge  between  the  Eureka  and  Tapo  drainages,  the  apparent  succes- 
sion of  beds  is  quite  the  reverse  of  the  normal.     Both  the  siliceous 
shale  of  the  Modelo  and  the  chocolate-colored  shale  and  sandstone  of 
the  Vaqueros  maintain  a  northerly  dip,  and  the  inference  is  that  the 
latter  are  the  younger.     It  is  probable,  however,  that  along  the  line 
indicated  there  has  been  displacement,  the  strata  south  of  the  fracture 
plane  having  been  depressed,  though  to  what  extent  is  yet  undeter- 
mined.    This  would  agree  with  the  explanation  already  suggested  of 
the  positions  assumed  by  beds  about  the  head  of  Smith  Canyon. 
South  of  the  Santa  Susana  Mountains  the  line  of  the  fault  is  marked  by 
great  complexity  of  strata,  it  being  impossible  to  re^gnize  horizons 
and,  in  consequence,  the  relations  of  the  beds.     The  fault  plane  from 
Tapo  Canyon  eastward  appears  to  lie  somewhat  diagonal  to  the  gen- 
eral trend  of  the  formations;  the  area  of  siliceous  shale,  a  prominent 
feature  to  the  west,  is  diminished  almost  to  disappearance,  and  the 
diflBculty   of  correctly  interpreting  the  structure  is   even  further 
enhanced  by  the  approach  of  the  line  of  imconformity  between  the 
Vaqueros  and  Modelo  beds  and  the  Fernando  formation.    The  Vaque- 
ros beds  are,  however,  chiefly  involved  in  the  crushing  south  of  the 
range  crest.     The  breadth  of  the  zone  of  severely  crushed  and  folded 
strata  is  hardly  less  than  a  mile,  while  its  continuity  can  be  traced  for 
a  distance  of  at  least  10  miles. 

The  axis  of  a  somewhat  prominent  anticline,  trending  a  little  south 
of  east,  passes  through  the  knoll  at  the  southeastern  extremity  of  Oak 
Ridge,  about  three-fourths  of  a  mile  north  of  the  parallel  34°  20'  N. 
and  2  miles  west  of  the  meridian  118°  40'  W.  The  eastern  half  of  the 
fold  involves  the  Fernando  formation,  but  the  western  half  lies  almost 
wholly  within  the  area  of  siliceous  shale,  though  not  far  from  the  north- 
em  edge  of  the  Fernando.  The  general  trend  of  the  axis  is  more 
nearly  east  and  west  than  the  direction  assumed  by  the  zone  of  crum- 
pling. These  two  features  therefore  diverge  toward  the  west,  the  zone 
of  crushing  and  fracture  turning  to  the  north  of  Oak  Ridge,  the  anti- 
cline passing  to  the  south. 

In  addition  to  the  foregoing,  there  are  many  other  minor  crumples 
of  greater  or  less  breadth  and  linear  extent,  particularly  within  the 
area  of  siliceous  shale.  All  have  a  general  direction  of  S.  70° -85°  E., 
but  their  continuity  has  not  been  traced  out. 

The  formation  in  the  middle  fork  of  Tapo  Canyon  from  which  oil 
is  derived  is  a  succession  of  sandstone  and  shale.     The  sandstone  is 
generally  thin  bedded,  and  its  proportion  to  the  shale  diminishes 
BuU.3(»— 07 7 
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toward  the  base  of  the  series.  Concretions,  some  of  them  compara- 
tively large  and  rounded,  characterize  certain  horizons.  The  shale  is 
for  the  most  part  earthy  or  sandy,  but  through  it  may  be  traced  bands 
of  harder  and  in  some  places  even  siUceous  rock.  Limestone  concre- 
tions are  also  sparingly  present.  Both  shale  and  sandstone  have  been 
more  or  less  impregnated  with  petroleum,  as  well  as  with  iron  and 
salts  of  other  minerals.  Along  the  axis  of  the  anticline,  wherever 
crushing  has  been  particularly  severe,  occur  important  seepages  of 
petroleum. 

Overlying  the  thin-bedded  sandstone  and  shale,  with  compara- 
tively sharp  passage  from  the  one  to  the  other,  is  heavy-bedded  sand- 
stone divided  by  minor  layers  of  sandy  shale.  The  sandstone  is  gray 
to  yellow  in  color,  although  yellow  appears  to  characterize  more  gen- 
erally the  lower  beds.  The  sand  is  coarse  and  locally  gritty  or  even 
pebble  bearing.  Well  up  in  the  mass  conglomerate  appears,  becoming 
in  the  outer  rid^fes  of  the  Santa  Susana  Mountains,  a  conspicuous  fea- 
ture in  the  geology.  The  sandstone  and  shale  in  the  lower  1,000  feet 
of  this  younger  formation  have  been  impregnated  in  varying  degree 
with  petroleum,  and  from  some  of  them  come  seepages,  indicating 
considerable  richness.  From  one  or  another  member  of  this  group  of 
beds  is  derived  the  oil  in  the  producing  wells  of  Tapo  Canyon. 

Conf  ormability  appears  to  exist  throughout  the  succession  of  strata 
above  described,  from  the  lowest,  encountered  in  the  heart  of  the  anti- 
cline, to  the  highest,  observed  at  the  outer  edge  of  the  range.  It  is 
difficult,  therefore,  to  recognize  any  true  basis  on  which  to  segregate 
the  beds  into  distinct  formations,  yet  in  a  broad  way  they  are  separa- 
ble into  a  mass  of  conglomerate  and  associated  heavy-bedded  sand- 
stone and  shale  which  bear  a  distinct  resemblance  to  the  Fernando  of 
other  localities  in  the  Santa  Clara  district  on  the  one  hand,  and  thin- 
bedded  sandstone  and  shale  of  a  siliceous  character,  which  closely 
resemble  the  banded  chocolate-colored  and  gray  shale  and  sandstone 
farther  west  in  Oak  Ridge  and  the  Modelo  in  the  range  north  of  the 
Santa  Clara  on  the  other.  For  the  sake  of  mapping,  the  dividing  line 
has  been  taken  at  the  lower  horizon  of  the  heavier  conglomerate  in  the 
main  Tapo  Canyon,  a  quarter  to  half  a  mile  above  its  mouth,  occurring 
somewhat  farther  up  on  the  streams  to  the  east  and  somewhat  lower 
down  on  those  to  the  west. 

OIL   WELLS. 

The  oil  wells  in  the  territory  just  described  comprise,  in  order  from 
west  to  east,  the  Torrey,  Eureka,  and  Tapo  groups,  each  being  desig- 
nated by  the  canyon  in  which  they  are  drilled. 
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TORREY   WELLS. 


The  productive  territory  of  the  Torrey  anticline,  forming  what  is 
known  as  the  Torrey  field,  embraces  an  area  of  about  1  square  mile, 
the  length  being  twic^  the  breadth  and  lying  with  the  strike  of  the 
n>cks,  which  gradually  bend  from  N.  65°  W.,  the  direction  prevailing 
on  the  side  of  the  flexure,  to  northwest,  north  northwest,  and  north  as 
the  strata  round  its  end.  The  axis  of  the  anticline  passes  close  to  the 
northern  edge  of  the  field,  the  wells,  with  a  few  exceptions,  having 
been  drilled  in  the  strata  of  gentler  dip,  30°  to  40°,  south  of  the  axis. 
In  all  there  are  between  50  and  60  wells,  aligned  in  seven  or  eight  con- 
centric arcs,  in  accordance  with  the  curves  assumed  by  the  outcrop- 
ping strata.  The  wells  nearer  the  axis  penetrate  the  red  and  gray 
banded  argillaceous  sandstone  that  has  been  correlated  with  a  portion 
of  the  Sespe  formation,  while  those  more  distant  are  perhaps  entirely 
confined  to  the  sandstone  and  shale  of  the  Vaqueros. 

It  is  said  to  be  usually  impossible  in  this  field  to  identify  horizons 
in  one  well  with  those  in  another,  even  though  the  two  locations  are 
adjacent.  The  oil  sands  also  vary  in  thickness  from  a  few  feet  to  150, 
and  even  the  thicker  beds,  it  is  reported,  can  not  be  identified  from 
well  to  well.  It  is,  however,  the  opinion  of  the  wTiter  that  consider- 
able order  might  be  worked  out  with  the  aid  of  carefully  prepared 
cross  sections. 

The  oil  has  a  gravity  of  30°  to  35°  B.  and  resembles  that  derived 
from  the  same  formation  north  of  the  Santa  Clara,  especially  that  from 
the  region  of  Fourfork  and  Tar  creeks.  The  depth  of  the  wells  varies 
from  600  to  2,000  feet,  the  deeper  wells  being  those  farther  away  from 
the  axis  of  the  fold.  North  of  the  Torrey  anticline  the  productive 
territory  is  apparently  confined  to  the  east  end  of  the  field  where  the 
distance  from  the  syncline  immediately  north  and  from  the  fracture 
possibly  accompanying  it  is  greatest. 

Concerning  the  extent  of  the  Torrey  field  beyond  the  present  devel- 
oped area,  it  may  be  said  with  some  degree  of  assurance  that  to  the 
west  and  north  it  is  likely  to  be  limited  by  structural  conditions  to 
nearly  the  existing  lines.  In  the  other  directions  no  prediction  can 
be  made. 

EUREKA    WELLS. 

The  wells  of  Eureka  Canyon  are  located  in  its  lower  reaches,  most 
of  them  being  grouped  at  the  sharp  turn  half  a  mile  above  its  mouth. 
The  geology  of  the  immediate  region  is  somewhat  doubtful,  but  if  the 
structure  is  that  of  a  highly  compressed  compound  fold,  as  suggested 
on  page  82,  the  locus  of  the  wells  is  not  far  from  its  anticlinal  axis; 
moreover,  the  developed  territory  is  in  the  vicinity  of  a  prominent 
curve  in  the  stratification  planes,  the  axis  having  been  pushed  some- 
what northward  between  Eureka  and  Torrey  canyons.     The  wells 
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penetrate  the  Vaqueros  sandstone,  conglomerate,  and  shale,  but 
whether  any  of  the  beds  are  duplicated  it  is  impossible  to  determine. 
Such  duplication  may  have  taken  place,  but  it  has  had  practically  no 
effect  on  the  productiveness  of  the  territory.  The  wells  are  located 
a  little  over  a  mile  north  northeast  of  the  Torrey  group,  the  geology 
of  the  two  fields  being  quite  distinct. 

Twenty-one  wells  were  in  operation  or  drilling  at  the  time  of  the 
writer's  visit.  They  vary  in  depth  from  600  to  1,200  feet,  and  the 
strata  passed  through,  according  to  the  logs,  embrace  sand,  arena- 
ceous shale,  dark,  adobe-hke  clay,  and  the  usual  ^'hard  shells"  of  the 
drillers.  The  character  of  the  beds  varies  every  50  to  125  ^eet  in 
depth,  but  sandstone  predominates.  Oil  sand,  so-called,  appears  to 
be  encountered  at  depths  of  540  to  620  feet.  Water  is  found  both  in 
the  upper  parts  of  the  wells  and  beneath  the  lowermost  oil  sand  re- 
corded. Well  No.  20,  of  the  group  at  the  turn  of  the  canyon,  is  the 
only  one  in  which  pebbles  are  reported.  These  are,  perhaps,  a  local 
development  of  one  of  the  more  prominent  sandstones  that  lie  near 
either  the  summit  or  the  base  of  the  Vaqueros  beds.  Usually  but  a 
single  oil  sand  shows  in  a  well,  and  it  is  the  opinion  of  the  superin- 
tendent that  the  producing  horizon  is  the  same  throughout  the  field. 

The  gravity  of  the  oil  averages,  it  is  said,  24°  B.,  but  in  some 
instances  rises  to  26°.  This  difference,  as  compared  with  the  Torrey 
oil,  is  inexpHcable,  for  both  are  believed  to  be  derived  from  the  same 
formation.  Their  horizons,  however,  may  be  different,  and  in  the 
Eureka  field  the  sediments  appear  to  be  coarser,  while  the  strata  are 
far  more  fractured,  if  the  interpretation  of  the  geology  here  given  is 
correct.  The  latter  feature  would  tend  to  permit  the  easier  escape  of 
the  lighter  hydrocarbons,  leaving  behind  the  heavier  oils,  which  now 
constitute  the  product. 

The  yield  has  been  from  1  to  40  barrels  per  day.  The  field  has, 
however,  never  been  one  of  large  production,  but  from  the  records  the 
wells  appear  to  have  maintained  their  supply  with  remarkable  uni- 
formity.    The  log  of  one  of  these  wells  is  appended: 


Lo<j  of  wril  in  Kunka  (Uinyon. 


Thick- 
ness. 


Depth. 


Samly  shalo  and  "adol)©" 

G ravpl,  with  watf>r ' 

Dark,  black  "adolH) " 

A  ronawoiis  shale 

Soft  sand 

Bhio,  cavlnK  shale,  with  thin  sands  Interlaminatcd,  becoming  solid  at  .Vtf)  feet 

"  Hard  shell."  this  marking  the  top  of  the  oil  sand,  according  to  the  driller's  statement. 

At  this  point,  also,  wat«r  is  shut  off 

Oil  sand 

Water  sand  with  gravel  distributed  through  it  (abim<lance  of  watvr.  no  oil) 

Soft,  blue  sandy  shale  .  ; 

Coarsi'  gravel  (water) 
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Fed. 

50 

50 

25 

75 
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475 

50 
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35 

570 

15 
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10 
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245 
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No  evidence  of  the  red  and  gray  banded  series  of  probable-  Eocene 
age  has  been  found  in  any  of  the  holes  in  this  field. 

ta'po  wells. 

Wells  have  been  drilled  in  the  main  fork  of  Tapo  Canyon  and  also 
in  each  branch  of  a  westeriy  tributary.     Those  at  present  producing 
lie  along  the  east  fork  of  this  tributary.     They  are  four  in  number, 
although  from  their  designation,  Nos.  12  to  15  inclusive,  it  is  to  be 
inferred  that  several  others  have  been  in  existence  in  earlier  days. 
Indeed,  one  or  two  of  these  old  wells  still  contain  a  slight  amount  of 
oil.     The  producing  wells  are  sunk  in  northward-dipping  sandstone 
and  shale  a  mile  north  of  the  axis  of  the  Tapo  anticline.     They  yield 
at  present  from  5  to  40  barrels  of  oil  per  day.     The  gravity  is  20°  to 
24^  B.,  the  20°  oil  being  produced  by  the  well  highest  up  in  the  canyon 
and  lowest  as  to  the  strata  penetrated.     These  wells  are  about  200 
feet  apart  and  range  in  depth  from  460  to  1,200  feet.     The  oil  sand  is 
encountered  at  235,  465,  940,  and  865  feet,  from  the  well  farthest  up 
the  creek  to  that  lowest  down,  respectively.     The  wells  lowest  on  the 
dip  are  the  greatest  producers.     The  dip  of  the  measures  is  from  50° 
to  60°,  and  it  is  impossible  to  say  that  a  single  bed  produces  oil  for  the 
entire  field,  although  this  is  suggested  by  the  increasing  depths  of  the 
wells  in  the  direction  of  the  dip.     More  or  less  water  is  pumped  with 
the  oil,  and  it  is  the  opinion  of  the  superintendent  that  the  two  are 
mined  and  come  from  the  same  bed.     The  amount  of  water,  how- 
ever, is  slight,  the  proportion  being  given  as  1  of  water  to  40  of  oil. 
Inasmuch  as  water-bearing  sands  overlie  the  oil  sands  it  maybe  that 
a  leak  occurs  which  would  account  for  its  presence  with  the  oil. 
Water  was  also  found  beneath  the  oil  sand  in  the  well  farthest  up  the 
gulch  and  has  been  encountered  in  some  of  the  wells  now  abandoned. 
All  the  wells  yield  gas,  the  deeper  the  well  the  greater  the  quantity. 
The  whole  of  the  lower  half  of  the  Vaqueros  strata  exposed  in  Tai)o 
Canyon  shows  a  greater  or  less  impregnation  with  petroleum.     No 
unusual  amount  appears  to  have  been  assembled  in  proximity  to  the 
axis  of  the  main  anticline,  and  it  may  be  that  the  productive  territorj^ 
is  a  particularly  rich  portion  of  the  series  of  beds  which,  from  some 
cause  or  other,  has  held  its  oil  better  than  the  great  mass  of  the  bods 
in  the  region.     From  the  surface  no  reason  can  be  seen  for  the  enrich- 
ment of  one  portion  of  the  formation  over  another  portion,  and  except 
for  strong  seepages  in  proximity  to  the  wells  one  locality  might  as 
readily  have  been  chosen  for  development  as  another. 

The  logs  of  the  Tapo  wells  show  a  succession  ol  l)lue  clay,  brown 
shale,  gray  sandstone,  fine  to  coarse,  and  in  one  instance  a  trace  of 
conglomerate.  The  thicknesses  of  these  several  materials,  which  are 
constantly  repeated,  vary  from  5  to  200  or  more  feet,  the  average 
being,  perhaps,  between  20  and  75  feet. 
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PICO    FIELDS. 
LOCATIOX. 

The  Pico  district,  the  western  part  of  what  is  popularl]^  known  as 
the  ^'Newhall  district,"  comprises  the  re«:ion  of  the  Santa  Susaiia 
Mountains  from  Tapo  CVnyon  to  Fernando  Pass.  The  Newhall  dis- 
trict is  divided  into  the  Pico  and  Elsmere  districts  for  the  purpose  of 
this  discussiim,  the  j^<»olo«i:ic  c<m(h'tions  in  the  two  subdiatricts  bein^ 
quite  different. 

OK()U)GY    AXI)    STHUCTITRE. 

In  the  hody  of  the  Santa  Susana  Mountains  there  are  many  flex- 
ures in  the  siHceous  shale  of  the  Modelo  and  in  the  shale  and  heavy 
sandstone  of  the  Vaqueros.  Certain  of  these  flexures  along  the 
northern  front  of  the  ranpje  have  become  of  primary  eox)nomic  impor- 
tance from  the  development  of  rich  oil-bearing  territory  adjacent  to 
thcMr  axes.  With  these  alone  the  following  pages  have  to  do.  (See 
PI.  IV,  sees.  J-.T',  K-K',  L"-L-I/,  and  M"-M-M'.) 

Chief  among  such  folds  is  one  which  may  be  designate  the  Pico 
anticline.  This  extends  for  perhaps  10  miles  along  the  northern 
front  of  the  range.  Its  trend  is  N.  60°  W.  and  the  strata  on  the 
southern  limb  dip  25''  to  30°,  on  the  northern  limb  50*"  to  70**.  At 
the  west  the  anticline  originates  in  the  divide  between  the  waters 
of  Pico  and  Salt  canyons.  The  east  end  pas.ses  out  of  the  range  a 
mile  or  so  south  of  Fernando  Pass,  the  actual  terminus  being  appar- 
ently in  the  foothills  of  the  San  Gabriel  Ilange,  or  in  the  valley  edge 
immediately  adjacent.  The  axis  of  the  anticline  may  be  seen  in 
any  of  the  canyons  of  the  Santa  Susana  ^fountains  draining  to  the 
Santa  (^lara.  (See  PI.  IX,  li.)  Its  trend  is  somewhat  irregular, 
though  in  its  entirety  tlie  fold  maintains  the  direction  given  verj' 
closely.  In  the  hills  between  Dewitt  and  Pico  canyons  a  minor 
fold  of  the  same  nature  branches  off  to  the  north,  but  this  in  few 
places  amounts  to  more  than  a  pronoimced  pucker  in  the  beds 
alfected  bv  it.  The  Pico  anticline  is  traceable  at  least  to  Wilev 
Canyon,  and  |)erhaps  even*to  the  forks  of  Jiice  and  Gavin  canyons. 
South  of  the  main  fold  is  a  syncline  which  parallels  it  for  its  entire 
length.  This  originates  at  th<»  west  at  about  the  same  point  as  the 
anticline,  in  a  mass  of  highly  crumpled  strata  in  the  divide  between 
Pico  and  Salt  <'anyons.  After  a  divergi^nt  course  of  2  or  3  miles  the 
anticline  and  synrline  lie  parallel  with  each  other  to  the  San  Fer- 
nando \'allcv.  At  certain  points  along  the  syncline,  as,  for  instance, 
at  tlu^  luMid  of  Pico  Canyon,  there  is  some  evidence  that  faulting 
has  taken  jilace  inunediatcly  to  the  south,  the  strata  south  of  the 
fault  plan<»  being  d(»wnthrown  and  the  plane  itself  inclined  at  an 
angle  (»f  oO"^*  to  70'.     The  evidence,  however,  was  not  followed  up, 
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knd  on  the  map  (PL  I)  the  syncHne  is  in  the  main  given  as  unbroken. 
?he  similarity  between  this  fold  and  the  Tapo  anticline  is  worthy  of 
emark.  In  each  case  there  is  a  principal  anticlinal  fold,  with  a  par- 
.Uel  syncline  on  the  south,  and  faults  and  a  highly  crushed  zone  in 
•ne  instance  and  perhaps  also  in  the  other  still  farther  south.  The 
position  of  the  Pico  anticline  is  en  Echelon  with  that  of  the  Tapo  to 
he  west  and  also  with  that  of  the  Elsmere  to  the  east,  all  being 
omewhat  diagonal  in  trend  to  the  general  direction  assumed  by  the 
anges. 

The  strata  involved  in  the  folds  described  above  and  underlying 
he  adjacent  regions  include  a  heavy  deposit,  presumably  of  lake 
)eds,  in  the  low  hills  about  the  junction  of  Santa  Clara  River  and 
ts  tributary,  Newhall  Creek;  conglomerate,  sandstone,  and  clay  of 
he  Fernando,  of  a  horizon  possibly  somewhat  younger  than  that  of 
he  Fernando  beds  that  lie  immediately  east  of  the  mouth  of  Piru 
>eek;  and  a  succession  of  brown  and  chocolate-colored  shale,  com- 
>aratively  thin  interbedded  sandstone,  and  local  conglomerate, 
^hich  will  doubtless  prove  to  be  of  lower  Miocene  (Vaqueros)  age, 
)f  the  same  horizon  as  the  beds  of  similar  nature  in  the  region  of 
Forrey  and  Tapo  canyons  and  in  the  northern  front  of  Oak  Ridge 
Farther  west.  The  assumption  that  the  beds  last  mentioned  are 
lower  Miocene  is,  in  the  absence  of  fossils,  based  on  their  lithologic 
resemblance  to  those  of  other  localities  in  which  determinative  forms 
[>ccur,  on  the  presence  of  organic  siliceous  shale  here  and  there  in  the 
beds  of  chocolate-brown  color  and  of  more  earthy  character,  and  on 
the  occurrence  of  concretionary  bodies,  round  to  elliptical,  in  the 
sandstone  of  the  formation.  The  shale  and  sandstone  regarded  as 
Vaqueros  are  confined  to  the  heart  of  the  anticline  and  to  the  regions 
adjacent  which  arp  affected  by  the  subordinate  folds  in  connection 
therewith.  They  occupy  the  entire  front  of  the  range  to  their  line 
of  union  with  the  Fernando  beds  near  the  base. 

The  Fernando  formation  displays  marked  regularity  of  strike  and 
dip,  and  from  any  of  the  high  points  within  the  range  may  be  seen 
arching  about  the  foothills  from  the  vicinity  of  Newhall  across  Pico 
Canyon  to  the  mouth  of  Salt  Creek,  bending  in  its  trend  from  N. 
50°  W.  to  N.  75°  W.  A  conspicuous  feature  of  this  formation  is  a 
great  mass  of  bluish-gray  clay  that  occurs  a  short  distance  above  its 
base.  It  is  particularly  strong  of  outcrop  in  Road  Gulch,  perhaps 
on  account  of  the  gentle  dip  and  wide  erosion  of  this  portion  of  the 
formation.  The  conglomerate  which  overlies  this  clay  is  heavily 
developed  in  beds  from  50  to  300  feet  thick. 

The  line  between  the  Fernando  formation  and  the  beds  regarded 
as  Vaqueros  is  placed  at  the  horizon  of  the  uppermost  brown  or 
chocolate-colored  shale.  Conglomerate  extends  below  this  horizon, 
but  not  of  the  importance  attained  by  those  above.     The  manner 
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of  its  occurrence  is  somewhat  perplexing,  for  it  is  interspersed  among 
the  chocolate-colored  shale  and  does  not  show  the  individuality  of 
the  two  zones  of  heavy  conglomerate  that  lie  at  the  base  and  summit 
of  this  formation  in  the  region  of  Wiley  and  other  canyons  to  the 
west.  Unconformity  between  the  two  formations  probably  exists, 
although  angular  discrepancies  were  not  detected  at  any  point  in 
the  Pico  region.  The  absence,  however,  of  the  heavy  mass  of  sili- 
ceous shale  between  the  Vaqueros  and  the  Fernando  beds  along  the 
lower  northern  slopes  of  the  Santa  Susana  Mountains  is  note:worthy. 
South  of  the  Oak  Ridge-South  Mountain  anticline,  in  the  lofty  upper 
escarpments,  this  shale  attains  a  thickness  of  300  to  500  feet  and 
separates  the  Vaqucros  from  the  Fernando  conglomerate  and  sand- 
stone on  the  southern  slopes  of  the  mountains.  The  absence  of  the 
siliceous  shale  in  one  locality  and  its  presence  in  the  other,  not- 
withstanding the  short  inter^-al  between  the  two,  surest  uncon- 
formity between  the  Fernando  and  the  imderlying  beds.  Moreover, 
there  are  several  areas  over  which  distinct  unconformity  is  observable. 


Peak  easl  or 


10.-  SwUon  ilirough  Fryers  Peak  »>t  ol  Fryor'a  ranch.    I)i>t>  r«pmeiil 


The  Pico  anticline  has  proved  one  of  the  most  productive  folds  in 
the  Santa  Clara  Valley.  It  exhibits  marked  regularity;  the  fold 
maintains  a  comparatively  uniform  elevation  from  west  to  east  for 
nearly  its  entire  length,  and  the  beds  involved  are  <if  uniform  texture 
and  uniformly  disposed  with  reference  to  one  another  and  to  the 
axis  of  the  fold.  The  inference  seems  natural,  therefore,  that  such 
conditi<ms  would  he  favorable  to  the  extended  field  that  has  been 
developed. 

The  northern  slope  of  the  Santa  Susana  Mountains  presents  con- 
siderable regularity  in  the  succession  of  beds  from  the  crest  nearly 
to  the  line  of  the  Pico  oil  field,  but  to  the  sooth  of  the  crest,  especially 
in  the  area  opposite  the  Salt  Creek  drainage  and  the  more  easterly 
tributaries  of  the  Tapo,  there  is  a  conspicuous  crumpling  in  a  zone 
half  a  mile  wide,  trending  N.  70°  W.  The  most  severe  crushing  ia  to 
be  seen  immediately  beneath  the  summit  of  the  range,  where  in  the 
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chocolate-colored  shale  and  its  accompanying  sandstone  of  the  Vaque- 
ros  two  or  three  anticlines,  with  their  intervening  synclines,  occur 
in  close  succession;  indeed,  surface  conditions  suggest  faulting  similar 
to  that  shown  in  fig.  10.  Within  this  zone  or  possibly  slightly  south 
of  it  is  a  dry  well,  the  depth  of  wliich  is  unknown  to  the  writer.  The 
linear  extent  of  the  zone  is  unknown,  but  disturbance  of  the  strata 
may  be  detected  as  far  as  the  divide  between  the  Simi  and  San  Ferr 
nando  valleys,  and  this  series  of  fractures  may  prove  continuous 
with  the  great  fault  suggested  by  the  Whitney  survey  as  south  of  at 
least  the  eastern  half  of  the  Santa  Susaaa  Range. 

It  is  very  evident  that  there  is  a  pronounced  unconformity  be- 
tween the  Fernando  conglomerate,  sandstone,  and  clay  and  the  older 
formations  of  Miocene,  Eocene,  and  Cretaceous  age  south  of  the  Santa 
Susana  Mountains.  The  line  dividing  the  Fernando  from  the  older 
^^>rmations  is,  however,  indicated  only  in  a  general  way  on  the  map, 
f<>r  the  region  was  not  studied  with  a  view  to  geologic  detail,  being 
Somewhat  beyond  the  areas  of  developed  oil  fields. 

PRODUCTIVE   FIELDS    OF   THE    PICO   DISTRICT. 

The  productive  fields  of  tne  Santa  Susana  Mountains,  enumerated 
*^om  west  to  east,  include  those  of  Pico,  Dewitt,  Towsley,  Wiley, 
Itice,  and  East  canyons,  all-  on  the  northern  slope.  With  the  excep- 
tion of  those  in  Dewitt  Canyon,  which  are  apparently  on  a  secondary 
Crumple,  all  are  ranged  along  the  main  Pico  anticline,  some  to  the 
north,  others  to  the  south  of  the  axis.  The  anticline  apparently 
maintains  a  uniform  elevation  except  at  the  extremities,  where  it 
pitches  east  and  west,  respectively.  This  uniformity  of  level  may 
account  for  the  fact  that  the  anticline  has  been  found  productive  for 
so  large  a  proportion  of  its  length.  This  is  in  marked  contrast  to 
the  development  along  the  Oak  Ridge  anticline,  the  axis  of  which  is 
decidedly  undidating  and  which  has  been  proved  productive  only 
at  its  point  of  maximum  elevation  opposite  the  town  of  Bardsdale. 
Doubtless  many  other  factors  enter  into  the  explanation  of  the  rela- 
tive productiveness  of  the  two  anticlines,  but  the  conditicms  above 
mentioned  are  to  be  considered  in  any  attempt  to  account  for  it. 

Only  a  single  formation,  the  Vaqueros,  is  present  in  the  productive 
oil  fields  of  the  Santa  Susana  Mountains.  Its  correlation  is  based 
on  lithologic  similarity  to  recognized  lower  Miocene  beds  of  other 
localities,  no  fossils  having  yet  been  foimd  in  it  in  this  district.  The 
strata  include  a  large  proportion  of  brown  argillaceous  and  arena- 
ceous shale,  much  interbedded  sandstone,  and  considerable  c(m- 
glomerate.  Brown  and  white  bands,  a  feature  characteristic  of  this 
formation  from  Chaffee  Canyon  westward,  are  far  less  conspicuous 
in  front  of  the  Santa  Susana  Mountains,  but  conglomerate  has  a 
much  greater  development.     As   elsewhere,   the   shale   includes   at 
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short  intervals  thin  strata  of  a  siliceous  nature  and  limestones  that 
are  more  or  less  concretionary.  The  sandstones  and  sandy  shales 
are  also  concretionary,  and  here  and  there  a  bed  may  be  found  which 
bears  a  striking  resemblance,  except  for  thickness,  to  the  lower  Modelo 
sandstone  north  o(  the  Santa  Clara.  The  entire  series  has  been  more 
or  less  impregnated  with  bitumen,  to  which  is  probably  due,  in  a 
large  degree  at  least,  its  brown  color.  Except  for  local  variation  in 
the  materials  composing  these  beds,  there  is  considerable  regukrity 
in  their  appearance  as  a  whole,  and  the  general  succession  is  com- 
paratively well  maintained  from  one  end  of  the  region  to  the  other. 
The  local  irregularities  in  composition,  however,  render  it  next  to 
impossible  to  correlate  the  logs  of  wells  a  mile  or  more  apart  along 
the  anticline.  The  dips  are  steep  in  many  places,  yet  the  crushing 
that  is  found  in  the  region  of  Tapo  and  Torrey  canyons  is  here 
wanting. 

OIL   WELLS. 

PICO    CANYON    WELI.S. 

The  wells  of  Pico  Canyon,  w^hich  belong  to  the  Pacific  Coast  Oil 
Company,  are  located  not  far  from  the  west  end  of  the  Pico  anticline, 
which  terminates  in  the  divide  between  Pic^  and  Salt  canyons.  In 
the  western  half  of  the  productive  territory  the  axis  of  the  fold  has 
a  distinct  pitch  to  the  west.  Between  40  and  50  wells  have  been 
drilled  in  the  field,  some  more  productive  than  others,  but  nearly  all 
yielding  at  least  a  few  barrels  of  oil.  With  the  exception  of  three  at 
the  upper  forks  of  the  canyon,  all  are  on  the  northern  limb  of  the 
anticline,  not  far  distant  from  the  axis.  They  are  sunk  not  only  in 
the  canyon,  but  even  on  the  summits  of  the  sharp  knobs  on  either 
side  of  the  gorge,  the  lowest  and  highest  having  a  difference  in  eleva- 
tion of  700  feet.  The  depth  of  the  wells  varies  from  600  to  3,000 
feet.  The  logs  were  not  ascessible  to  the  writer,  but  the  superin- 
tendent stated  that  no  two  holes  showed  the  same  succession  of  beds 
and  that  it  was  impossible  to  distinguish  horizons  as  between  wells. 
It  is  also  stated  that  there  is  no  clearlv  defined  horizon  at  which  oil 
occurs.  As  an  instance,  it  is  reported  that  of  three  wells  nearly  in 
line  of  strike,  in  beds  of  approximately  the  same  amount  of  dip,  and 
within  a  distance  of  but  a  few  himdred  feet,  one  afforded  a  certain 
oil  at  a  depth  of  1,600  feet,  another  a  like  oil  at  1,200  feet,  while  the 
third,  midway  between  the  other  two,  was  1,900  feet  deep  and 
showed  not  a  trace  of  oil.  The  superintendent  under  whose  direc- 
tion the  wells  had  been  drilled  suggests  the  possibility  that  the  oil 
passes  from  one  horizon  to  another;  this  is  not  contrary  to  one  or 
two  observed  occurrences,  where  beds  impregnated  with  asphalt, 
originally  petroleimi,  have  been  exposed.  Of  the  many  wells  in  this 
canyon  the  three  south  of  the  anticlinal  axis  are  said  not  to  be  so 
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productive  as  those  on  the  north,  yet  other  factors  may  enter  into 
this  difference  besides  the  mere  positions  of  the  wells.  The  general 
strike  of  the  beds  in  the  Pico  field  is  about  N.  55^-60°  W.  The  dip 
north  of  the  axis  is  about  55°,  south  of  the  axis  65°,  though  locally 
on  each  side  it  is  80°. 

The  average  production  of  the  wells  at  the  present  time  is  from  12  to 
25  barrels,  although  a  few  yield  but  1  to  5  barrels.  At  the  start  some 
wells  produced  as  high  as  80  barrels,  gradually  dropping  to  the  steady 
average  maintained  at  the  present  di^^  The  oil  is  green  in  color  and 
its  gravity  38°  to  40°  B.  It  occurs  in  sandstone,  conglomerate,  and 
shale,  but  apparently  the  texture  of  the  bed  is  without  influence  on 
the  oil.  The  age  of  this  field,  or  the  life  of  its  oldest  well,  is  about 
twenty-eight  years. 

DE   WITT    CANYON    WEIXS. 

The  wells  of  Dewitt  Canyon  are  but  three  in  number.  It  is  re- 
ported that  although  they  afford  a  slight  amount  of  oil,  the  yield  has 
never  warranted  operating.  The  well  in  the  main  canyon  is  located 
immediately  south  of  the  axis  of  what  is  apparently  a  secondary  fold 
thrown  off  to  the  north  from  the  Pico  anticline,  midway  between  the 
Pico  field  and  Dewitt  Canyon.  The  other  two  wells  were  not  visited 
by  the  WTiter,  but  probably  lie  somewhat  to  the  nqrth  of  the  axis  of 
this  fold.  The  formation  penetrated  is  principally  the  brown  shale 
of  the  Vaqueros.  The  strike  of  the  axis  of  the  branch  anticline  is 
more  nearly  east  and  west  than  that  of  the  main  fold  to  the  south. 
The  beds  south  of  the  axis  dip  40°,  and  those  north  of  the  axis  45° 
to  overturned.  The  well  in  the  main  canyon  is  said  to  have  pro- 
duced 1  barrel  of  black  oil  a  day,  of  a  gravity  of  20°  B. 

The  subordinate  anticline  on  which  the  Dewitt  wells  are  located 
may  be  traced  eastward  as  far  as  Wiley  Canyon,  but  no  further 
developments  have  taken  place  along  it,  and  its  appearance  is  in  many 
places  that  of  a  mere  crumple  rather  than  of  a  well-formed  fold. 

TOW8LEY   CANYON    WELLS. 

In  Towsley  Canyon  6  or  7  wells  have  been  drilled,  all  but  1  being 
near  the  axis  of  the  Pico  anticline.  Three  of  the  wells  lie  on  the 
southern  slope  of  the  fold,  the  remainder  on  the  northern  slope.  The 
strike  of  the  bed^  is  about  N.  55°  W.  The  northerly  dip  varies  from 
25°  to  65°,  the  southerly  from  25°  to  vertical  and  overturned.  The 
wells  near  the  axis  of  the  fold  yield  oil,  water,  and  gas,  the  3  north  of 
the  axis  producing  somewhat  in  excess  of  those  south  of  it;  all,  how- 
ever, are  small.  One  well,  at  a  distance  of  about  half  a  mile  south  of 
the  axis,  is  dry.  Seepages  of  oil  occur  on  the  axis  on  both  sides  of  the 
canyon.  The  strata  in  the  heart  of  the  anticline  are  brown  shale 
interbedded  with  siliceous  shale  and  carrying  hard  yellow  silico-cal- 
careous  beds  more  or  less  in  the  form  of  concretions.  The  gravity  of 
the  oil  in  this  canyon  is  26°  B. 

/ 
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WILEY  CANYON    WELLS. 


The  wells  of  Wilev  Canvon  lie  200  or  300  feet  south  of  the  anti- 
clinal  axis.  The  Pacific  Coast  Oil  Company  drilled  13  wells  in  this 
canyon  ranging  from  600  to  1,626  feet  in  depth".  Only  3,  however, 
were  found  productive.  The  gravity  of  the  oil  is  reported  to  be  30**  B. 
At  the  time  of  the  ^Tit^r's  visit  to  the  locality  the  Wiley  Canyon  welb 
were  idle. 

RICE  CANYON    WELLS. 

The  producing  wells  of  R^e  Canyon  include  2  of  the  Pacific  Cotst 
Oil  Company  and  6  belonging  to  W.  P.  Rice.  The  Pacific  Coast  wdk 
are  in  the  bottom  of  the  canyon,  the  Rice  wells  on  the  hill  to  the  east. 
All  are  in  brown  shale  bearing  gray-yellow  concretions  of  limestone. 
These  wells  lie  on  the  south  limb  of  the  Pico  anticline,  comparatively 
near  the  axis.  The  dip  on  this  side  is  22°  to  35°,  on  the  north  side 
25°  to  75°.  The  crest  of  the  anticline  over  an  area  100  yards  wide  is 
considerably  crumpled.  The  Rice  wells  varj'  in  depth  from  825  to 
1,600  feet.  They  jneld  gas,  oil,  and  water.  In  No.  5,  the  deepest 
well  at  the  time  of  the  writer's  visit,  oil  sands  are  reported  at  800  and 
1 ,550  feet.     The  vield  of  the  wells  is  small. 

Farther  up  Rice  Canyon,  one-half  mile  above  the  sharp  turn  from 
east  to  north,  is  the  Newhall  well,  1,500  feet  deep,  but  without  oil. 
The  strike  of  the  beds  is  here  N.  65°  W.  and  the  dip  60°  S.  The  well 
is  only  about  100  feet  north  of  the  axis  of  the  Pico  syncline,  which 
lies  parallel  with  the  anticline  at  a  distance  of  half  a  mile.  The 
strata  penetrated  by  this  well  are  sandstone,  with  some  shale.  IT^e 
horizon  is  consideral)ly  higher  than  that  of  the  Ricei  wells. 

KAST   CANYON    WKLLS. 

There  are  onlv  a  few  wells  in  East  Canvon,  and  but  little  infomia- 
tion  is  available  concerning  them.  Of  the  two  observed  by  the 
writer,  one  is  about  400  feet  south  of  the  axis  of  the  Pico  anticline,  in 
h(»avy  brown  shale;  the  other  about  an  equal  distance  north,  in  strata 
nnich  the  same.  The  southern  well  is  known  as  the  Bradshaw  and  is 
said  to  hav(»  yielded  a  small  amount  of  black  oil.  The  one  north  of 
the  axis  is  reported  diy. 

ELSMERE  FIELD. 
LOCATION. 

Tlie  Elsmere  field  comprises  that  portion  of  the  Newhall  district 
lyinj^  east  of  Newhall  Cn^ek  and  extending  as  far  east  as  Los  Pinetos 
('anyon.  The  ])r()ductive  territory  is  confined  to  the  northwest  end 
of  the  San  Oabriel  Range,  which  terminates  at  Fernando  Pass  and 
Newhall  Creek. 


a  Watts.  W.  L..  Oil  and  i;us  yieldiriK  format  lens  of  CallforniH:  Hull.  Cullforniu  Slate  Ifintns  Bureau 
No.  1ft,  r.MM),  p.  Oft. 
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GEOLOGY   AND    STRUCTURE. 

At  Fernando  Pass,  the  low  point  between  the  Santa  Susaea  and 
San  Gabriel  mountains,  there  is  a  break  in  geologic  continuity.  The 
Elsmere  anticline,  described  below,  fomis  another  step  in  the  en  Eche- 
lon development  exhibited  by  the  Torrey,  Tapo,  and  Pico  anticlines 
farther  west.  The  Elsmere  fold,  however,  is  hardly  more  than  a 
secondary  flexure  of  gentle  curvature  on  the  western  flank  of  the  San 
Gabriel  Range. 

The  formations  involved  in  the  Elsmere  field  include  a  vast  body  of 
granite  and  schist,  probably  of  Jurassic  age;  chocolate-colored  shale, 
sandstone,  and  minor  beds  of  conglomerate  bearing  characteristic 
fossils  of  the  Vaqueros  formation;  the  Fernando  (Pliocene)  con- 
glomerate, sandstone,  and  clay;  and  certain  Pleistocene  gravel,  sand, 
and  clay,  already  mentioned  in  the  description  of  the  Pico  anticline, 
that  occupy  what  appears  to  have  been  an  old  lake  basin  coincident 
^dth  the  present  valley  of  the  Santa  Clara  in  the  vicinity  of  Newhall 
and  Saugus. 

The  granite  and  schist  occupy  the  heart  of  the  San  Gabriel  Range; 
the  other  formations,  except  the  lake  beds,  encircle  its  west  end. 
Although  the  San  Gabriel  Range  is  probably  the  result  of  faulting 
there  is  in  the  encircling  Tertiary  rocks  at  least  one  anticlinal  flexure, 
the  Elsmere.  This  anticline  has  been  developed  in  somewhat  unsym- 
metrical  form,  the  axis  lying  well  toward  the  southern  side  of  the  fold. 
(See  PI.  rV,  sec.  M"-M-M'.)  The  elevation  of  the  strata  north  of  the 
axis  is  maintained  by  minor  flexures,  until  at  a  distance  of  a  mile  or 
more  the  beds  drop  beneath  the  level  of  the  lower  hills  and  pass  to  the 
east,  with  a  N.  70''  E.  strike  and  a  dip  of  25°-30°  N.  The  syncline 
separating  the  Elsmere  anticline  from  the  Pico  fold  is  suggested  in  the 
curves  of  the  strata  in  the  creek  southwest  of  Newhall  and  in  one  or 
two  minor  crumples  in  the  Fernando  formation  higher  in  the  hills. 
In  the  Vaqueros  beds  on  the  Santa  Susana  side  there  are  two  folds 
having  a  general  trend  of  N.  60°-70°  W.  One  is  the  eastern  terminus 
of  the  Pico  anticline  and  the  other  of  the  svncline  to  the  south.  These 
folds  do  not  appear  east  of  the  Southern  Pacific  Railroad,  their  trend 
carrying  them  at  this  point  into  the  San  Fernando  Valley,  beneath  the 
level  of  which  the  anticline  sinks.  The  Fernando  formation,  lying 
between  the  two  bodies  of  Vaqueros  east  of  the  railroad,  maintains  a 
southwesterly  to  southerly  dip,  except  immediately  north  of  the  axis 
of  the  Elsmere  anticline,  in  proximity  to  the  more  northerly  body  of 
Vaqueros.  The  relations  of  the  Fernando  to  the  underlying  strata  are 
extremely  irregular  and  the  details  of  the  unconformity  have  not  been 
worked  out.  About  the  northern  base  of  the  San  Gabriel  Range, 
however,  east  of  the  railroad,  this  unconformity  is  readily  discernible, 
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It  is  particularly  marked  in  the  varying  beds  upon  which  the  Fe^ 
nando  rocks  rest,  showing  that  the  earlier  beds  of  this  formation  were 
deposited  across  the  upturned  edges  of  the  Vaqueros. 

The  source  of  oil  in  the  Elsmere  anticline  is  in  part,  doubtless,  from 
the  sandstone  and  conglomerate  immediately  overlying  the  Vaqueros, 
but  the  numerous  wells  in  Elsmere  Canyon  draw  their  supplies  from 
Vaqueros  strata. 

OIL   WELLS. 

The  Elsmere  oil  field  is  developed  in  the  broad  sweep  of  the  strata 
about  the  west  end  of  the  Elsmere  anticline.     The  companies  operat- 
ing, named  in  order  from  south  to  north,  include  the  Enterprise, 
Zenith,  Eureka  Crude,  Pe^rl,  Santa  Ana,  and  Pacific  Coast.    The 
Pacific  Coast  wells  are  confined  chiefly  to  the  slopes  and  bottom  of 
Elsmere  Canyon,  although  a  few  are  ranged  along  the  crest  and  westr 
em  face  of  Elsmere  Ridge.     The  Santa  Ana  Company  has  thre«  wells 
high  up  on  the  north  point  of  this  ridge,  while  the  wells  of  the  other 
companies  are  ranged  along  a  tributary  of  Newhall  Creek,  west  of 
Elsmere  Ridge,  in  proximity  to  the  Ijos  Angeles  wagon  road.    Roughly, 
the  wells  are  ranged  concentrically  about  the  anticline,  the  Enter- 
prise, Pearl,  and  Zenith  lying  farthest  out  and  to  the  west,  the  wells  of 
Elsmere  Ridge  in  a  circle  somewhat  >\dthin  these,  and  those  of  the 
Pacific  Coast  Oil  Company  in  Elsmere  Canyon  nearest  the  heart  of 
the  fold.     In  addition  to  the  above  Nettleton  &  Kellerman  have  a 
group  of  three  wells  a  little  farther  north  and  the  New  Century  and 
Freeman  &  Nelson  oil  companies  a  few  wells  in  Placenta  Canyon,  5 
miles  e^st  of  Newhall.     The  well  of  the  California  Oil  Company,  high 
up  on  the  slopes  of  the  San  Gabriel  Range,  is  said  to  penetrate  a  few 
feet  of  still  older  beds  of  the  Vaqueros  and  then  to  pass  into  granite. 

• 
KNTKRrRIHK,  PEARL,  AND  'ZENITH  WELLS. 

Tlie  Ent(»rpriso  well  and  one  of  tlie  Pearl  Oil  Company  near  by, 
botli  but  a  few  feet  south  of  the  axis  of  the  anticline,  are  said  to  be 
between  SOO  and  1,000  feet  deep  and  to  have  failed  to  find  oil.  The 
ZiMiitli  Coni])any,  one-half  mile  north,  has  two  wells  which  penetrate 
yellow  sand  of  considerable  stability;  running  sand,  soft,  blue,  and 
hearing  cobbles;  blue  shale  or  adobe,  as  it  is  called  by  the  drillers; 
and  at  the  bottom  of  the  wells,  000  to  630  feet  below  the  surface,  other 
sands,  together  w ith  a  few  ^'  hard  shells."  The  supply  is  derived  from 
the  lowermost  sands  of  these  wells,  beneath  about  230  to  270  feet  of 
''adobe.''  The  ]>roduction  of  the  wells  was  at  first  15  barrels  per  day, 
but  is  now  10  barrels.     The  gravity  of  the  oil  is  19°  B. 

Two  other  wells  of  the  Pearl  Oil  Company,  adjacent  to  the  Zenith 
wells,  have  a  depth  of  665  and  720  feet.  The  deeper  is  as  yet  imfin- 
ished.     Adobe  is  reported  in  it  from  370  feet  down.     In  the  other 
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-well  an  oil  sand  was  encountered  at  570  feet,  but  not  until  600  feet 
was  reached  did  the  yield  become  sufficient  to  justify  pumping.  In 
this  well  sand  and  cobbles*  are  reported  nearly  all  the  way  down, 
although  it  is  probable  that  in  the  lower  portion  some  adobeK)r  clay 
was  encountered.  It  is  almost  certain  that  the  adobe  reported  in  this 
locality  is  but  a  clay  body  of  considerable  extent  held  in  the  sandstone 
and  conglomerate.  It  may,  however,  correspond  in  a  measure  to  the 
great  body  of  blue  clay  observed  in  Pico  Canyon  between  the  lowest 
conglomerate  of  the  Fernando  formation  and  those  next  higher. 
Other  wells  were  in  process  of  drilling  by  these  companies,  but  were 
unfinished  at  the  time  of  the  writer's  visit. 

ELSMERE   RIDGE   WELLS. 

The  depth  of  the  wells  on  the  crest  of  Elsmere  Ridge  (see  PI. VII,  B) 
is  said  to  be  approximately  1,000  feet,  but  the  information  is  some- 
what indefinite.  They  are  sunk  in  heavy  sandstone  and  conglomerate 
which  strike  with  the  crest  of  the  ridge,  north  and  south,  and  dip 
25**  W.  The  source  of  the  oil  is  probably  near  the  base  of  the  Fer- 
nando beds,  and  the  production  is  not  heavy.  The  gravity  of  the  oil 
is  reported  as  about  14**  B. 

ELSMERE  CANYON  WELLS. 

Of  the  15  wells  in  Elsmere  Canyon,  which  belong  to  the  Pacific 
Coast  Oil  Company,  but  little  was  learned.  Seven  were  said  to  be  pro- 
ductive, yielding  from  7  to  75  barrels  a  day.  They  are  reported  to 
range  from  400  to  nearly  1,000  feet  in  depth.  Soon  after  the  writer's 
visit  (1902)  the  company  abandoned  its  property  in  this  field.^ 

NETTLETON   A   KELLERMAN,  WELLS. 

In  the  shallow  gulch  immediately  north  of  Elsmere  Canyon,  per- 
haps a  mile  distant  from  the  Elsmere  wells,  is  a  group  of  three  wells 
Owned  by  Nettleton  &  Kellerman.     Two  of  these  are  unproductive, 
the  other  yields  10  barrels  per  day,  deriving  its  supply  from  a  depth  of 
1 ,100  feet.     The  gravity  of  the  oil  is  20°  B.     The  strike  of  the  meas- 
Xires  is  here  N.  70*"  E.  and  the  dip  23*"  N.     The  source  of  the  oil  is 
{Probably  one  of  the  lower  members  of  the  Fernando  formation. 

WELL  SOUTH   OF  RIDOE   CREST. 

On  the  southern  slope  of  the  San  Gabriel  Range,  about  a  mile  east- 
southeast  of  Fernando  Pass,  is  a  well  drilled  near  a  brea  deposit.     It 
Xs  abandoned  and  its  history  was  not  investigated.     It  is  located  on 
"the  outcrop  of  the  Fernando  formation,  but  if  any  considerable  depth 
"Was  reached  it  may  have  passed  into  Vaqueros  beds. 
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PLACERITA    CANYON    WELLS. 
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Perhaps  the  most  remarkable  of  all  the  oil  fields  of  California  is  an 
area  of  insignificant  size  in  Placerita  Canyon,  5  miles  east  of  Newhall. 
The  oil  here  is  almost  a  naphtha,  and  its  gravity  is  said  to  be  above  50**. 
The  yield  is  very  slight.  The  remarkable  feature  in  connection  with 
the  oil  is  its  occurrence  in  crystalline  schist  which  overlies  the  San 
Gabriel  granite  and  which  is  in  turn  overlain  at  no  great  distance  from 
the  wells  by  rocks  that  are  believed  to  be  of  the  Fernando  formation. 
Oil  was  discovered  in  shafting  for  gold. 

The  schist  in  which  the  oil  occurs  is  micaceous  and  granitic,  con- 
spicuously banded,  and  greatly  contorted.  It  strikes  approximately 
N.  70°  W.  and  dips  50°-80°  N.  The  accompanying  diagram  (fig.  11) 
indicates  the  position  of  the  wells.  Fhere  are  six  in  all,  the  three  on 
the  north  belonging  to  the  New  Century  Company  and  those  on  the 
south  to  Freeman  &  Nelson.     The  New  Century  wells  are  nearer  the 

Fernando  sandstone  and  con- 
glomerate,  which    approach 
within  a  few  feet.     It  is  said 
that  one  of  these  wells  spout- 
ed   high    and    that   another 
barely  flowed.     The  deepest 
w  ell  of  the  six  is  the  southern- 
most of  the  Freeman  &  Nel- 
son group,  which  attained  a 
depth  of  1,030  feet.     Oil  is 
reported  in  this  well  at  410, 
618,  and  682  fe^t.     It  is  said 
to  yield  5   or  6  barrels  per 
day,  with  30  or  40  barrels  of 
water  to  each  barrel  of  oil. 
In  a  tributarv  of  Placerita  Canyon,  three-fourths  of  a  mile  east  of 
the  wells  described  above  and  in  the  same  schist,  is  the  Pioneer  well, 
1,100  feet  deep.     It  struck  oil,  but  the  yield  could  not  be  learned. 
The  granite  lies  about  tliree-fourths  of  a  mile  south  of  this  well. 

The  presence  of  oil  under  conditions  similar  to  those  that  exist  here 
is  ])erhaps  unknown  in  any  other  part  of  the  world.  It  occurs  from 
400  to  1,000  feet  beneath  the  surfat^e  in  a  steeply  dipping  and  close- 
textured  crystalline  scliist.  That  a  r(»servx)ir,  even  though  small, 
exists  in  such  rocks  must  l)e  due,  it  would  seem,  to  the  fracturing  of 
the  schist,  the  natural  result  of  the  severe  ccmtortion  to  whicn  it  has 
been  subjected.  If  the  oil  originated  in  the  schist,  or  rather  in  the 
sediments  from  which  the  schist  was  metamorphosed,  it  is  beyond 
compreliension  that  it  should  have  remained  in  them  under  the  tre- 
mendous pressure  and  lieat  to  which  the  strata  have  unquestionably 
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Fio.  11.— Skctrh  map  showing  location  of  Placerita 
C.myoii  wolls,  5  miles  east  of  Newhall.  Heavy  dots, 
wells.     Figures  indieat'  numbers  and  depths  of  wells. 
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been  subjected.     Indeed,  it  seems  to  be  an  impossibility  that  such 
can  be  the  history  of.  its  development.     Moreover,- the- gravity  of  the 
oil,  between  50®  and  60®  B.,  is  equally  enigmatical.     Eren  if  it  was 
originally  a  high-gravity  oil,  the  lighter  hydrocarbons  woUWthave  been 
the  first  to  be  given  off  in  the  heat,  pressure,  and  fracturin^'fo  which 
the  rocks  have  been  subjected,  and  if  anything  remained'  it  should 
have  been  the  asphaltic  or  paraffin  residue.     It  may  be  that  the  oil  is 
of  later  origin  or,  in  any  event,  that  it  was  for  a  time  stored  in  air^Iler 
reservoir,  perhaps  of  Vaqueros  age,  possibly  even  of  Fernando  age**\-Ij: 
is  possible  that  from  such  a  reservoir  the  light  oil,  already  from  son^p**/ 
cause  separated  from  the  heavy  oil,  may  have  found  its  way  between.'  .;': 
the  two  formations  and  penetrated  the  crystalline  rocks  through  one    •'   ; 
of  their  fractured  zones. 
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iXTRoi>rcTnox. 

In  th^  following  r^pfiTl  it  Ls  pnipfjcied  to  describe  briefly  the  geology 
and  structure  of  the  Puente  Hills,  especial  attention  being  given  to 
th^M^f  features  which  appear  to  have  a  bearing  on  the  oocurrenoe  of 
fietroleum  in  the  different  fields  of  the  district.  The  reader  is  referred 
to  Mr,  Arnold's  report  on  the  Los  Angeles  district  (pp.  138-142)  for 
infr>rrnation  rxjnceming  the  previous  knowledge  of  the  region  and  for 
a  biblir^graphy  «if  publications  relating  to  it. 

ACKNOWL.EDOMEVT8. 

Acknow^leilgments  are  due  to  the  various  oil  companies  H«ld  their 
managerH  in  the  different  fields  for  assistance  in  various  w^ya  and  for 
information  given  by  them  during  the  course  of  the  wo;k.     Thanks 
are  due  more  particularly  to  Mr.  Fred  T.  Ferris,  manager  of  the  Santa . 
Fe  Railway  oil  properties;  to  Mr.  E.  A.  Bacon,  of  the  Murphy  ^.Ml 
Omifiany;  to  Messrs.  Graham  and  Loftus,  of  the  Graham-Loftu- 5  Oil 
Oirnpany;  to  Mr.  R.  N.  Bulla,  of  the  Central  Oil  Company,  r  Jad  to 
Mr.  Dan  Murphy,  of  the  Brea  Canyon  Oil  Company.     Uniforr  u  cour- 
teHV  has  been  shown  by  those  in  control  of  the  different  prop^erties  in 
tliLs  rlistrict,  all,  without  an  exception,  furnishing  any  infc^rmation 
reqiiesUHl. 

iAHATiOy;  AND  TOPOGRAPHY. 

The  Puente  Hills,  along  the  southern  face  of  which  has  been^deveJ- 
o|hm|  one  of  (.'alifomia's  most  productive  oil  territories,  are  situated  iii 
the  Noiithw(;st  (corner  of  the  State,  beginning  at  a  point  about  li! 
miles  slightly  south  of  east  of  Los  Angeles  and  extending  in  a  general 
eHst-Houth(^iist(irly  direction  for  22  miles  to  Santa  Ana  River.  They 
e.over  an  area,  roughly,  of  about  140  square  miles.  The  western 
and  nort  hern  parts  of  the  hills  lie  in  Los  Angeles  County;  the  south- 
eastern part  is  divided  between  San  Bernardino  County  on  the  north 
and  Orange  (bounty  on  the  south.  They  are  situated  but  35  miles 
from  San  P(^dro,  the  principal  deep-water  harbor  of  southern  Calif omia. 

102 


PUENTE  hills:  puente  formation.  103 

The  Piiente  Hills  are  the  northwestern  extension  of  the  Santa  Ana 
fountains,  from  which,  however,  they  are  now  separated  hy  the  deep 
anyon  of  Santa  Ana  River,  with  a  fault,  perhaps,  as  an  interruption 
()  the  present  continuity  of  structure.  The  general  trend  of  the  hills 
s  w^est-northwest.  Their  highest  point,  1,780  feet,  is  San  Juan  Hill, 
)n  the  boundary  line  between  San  Bernardino  and  Orange  counties, 
n  the  eastern  half  of  the  hills  numerous  peaks  reach  elevations  between 
,200  and  1,400  feet,  but  in  the  western  half  this  altitude  is  excep- 
ionai.  The  base  of  the  hills  lies  about  400  feet  above  sea  level.  For 
\  or  4  miles  to  the  south  an  altitude  of  200  or  300  feet  is  maintained, 
he  southern  edge  of  this  area  being  defined  by  a  low  ridge  that  lies 
)arallel  with  the  hills  from  the  region  of  Placentia  to  a  point  opposite 
fVhittier.  South  of  this  the  elevation  drops  to  less  than  150  feet, 
lecreasing  gradually  to  the  sea. 

The  region  of  the  Puente  Hills  is  dry,  all  the  streams  being  inter- 
iiittent.  The  canyons  are  deeply  cut  and  in  places  present  consid- 
erable ruggedness  of  aspect.  Nearly  all  are  the  result  of  erosion, 
dthough  the  loci  of  some  of  the  erosion  valleys  were  doubtless  deter- 
nined  by  the  folding  to  wliich  the  strata  had  been  subjected.  Nar- 
ow,  perpendicular-sided  channels  characterize  the  bottoms  of  many 
)f  the  canyons,  especially  those  cutting  through  shale.  In  many 
daces,  however,  the  liigher  slopes  are  gentle  and  the  hill  summits 
•ounded  and  grassed. 

gkox.c>c;y. 

FORMATIONS.a 

The  formations  involved  in  the  geolog}*^  of  the  Puente  Hills  include 
he  Puente  formation,  largely  sandstone  and  shale,  of  Miocene  age 
md  the  equivalent  of  at  least  a  part  of  the  Modelo  formation,  and 
x)ssibly  including  some  of  the  Vaqueros;  some  diabase  post-Puente, 
jrobably  contemporaneous  with  similar  rocks  found  throughout  the 
]!?oast  Range  as  far  north  as  San  Francisco;  clay,  sandstone,  and 
ronglomerate  of  the  Fernando  formation,  largely  Pliocene  in  age;  and 
iuperficial  Pleistocene  deposits  of  sand  and  gravel.  (See  PI.  X.) 
Che  Puente  formation  has  been  divided  on  lithologic  grounds  into 
I  lower  shale,  a  sandstone,  and  an  upper  shale. 

LOWER   PUENTE   SHALE.?> 

The  lowest  rocks  exposed  in  the  Puente  Hills,  which  will  be  called 
Jie  lower  Puente  shale  or  simply  lower  shale,  embrace  at  least  2,000 
eet  of  shale,  in  the  main  earthy,  but  \vith  minor  members  of  a  sili- 

o  A  table  giving  the  formations  of  the  Santa  Clara  Valley.  LOvS  Angolcji,  and  Puente  Hills  districts^ 
ogether  with  their  probable  correlatives  of  the  standard  Tertiary  formations  of  California,  is  pivoii 
»n  p.  143. 

^It  was  not  the  intention  of  the  authors  to  apply  specific  nainos  to  thu  divisions  of  tho^  Fuente, 
mt  to  treat  them  a«  unnamed  parts  of  that  formation. 
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ceous  nature,  the  whole  gray  or  brown  from  the  presence  of  iron  and 
bitumen.  Thin,  fine-grained  sandstones  are  interbedded  with  the 
shale  from  top  to  bottom  and  lenticles  of  gray  limestone  weathering 
yellow  also  occur.  All  in  all,  the  formation  bears  close  resemblance 
to  the  Monterey  and  certain  portions  of  the  Modelo.  TKe  only  e^d- 
deiice  of  Hfe  thus  far  discovered  consists  of  foraminifera  and  diatoms, 
so  common  in  the  Miocene  of  the  Pacific  coast.  These  occur  in  both 
shale  and  limestone.  The  shale  is  exposed  in  the  heart  of  the  hills 
with  varA'ing  prominence;  its  outcrop  is  especially  strong  from  Bre-a 
Canyon  westward  and  in  the  southeastern  portion  of  the  hills.  To 
judge  by  the  sequence  of  beds  in  other  parts  of  southern  California, 
this  shale  is  probably  underlain  by  a  mass  of  coarse  sandstone. 

PUENTE   SANDSTONE. 

Overlying  the  shale  is  a  moderately  coarse  gray  to  yellow  hea^y- 
bodded  sandst<^ne,  separated  by  minor  bands  of  organic  siliceous  shale. 
Spherical  and  lenticular  concretions,  consisting  of  the  same  matetrial 
as  the  mass  of  the  rock,  characterize  the  sandstone.  The  lower  por- 
tion of  the  sandstone  is  more  thinly  bedded  than  the  upper,  and  the 
intercalated  shale  is  more  earthy,  suggesting  a  transition  to  the  under- 
lying member.  This  feature  is  especially  conspicuous  along  lower 
Soquel  Canyon.  The  thickness  of  the  sandstone  varies  from  perhaps 
less  than  300  feet  in  the  western  portion  of  the  hills  to  possibly  over 
1,000  feet  in  the  eastern  portion,  where  it  lies  in  a  gently  undulating 
position,  and  its  areal  extent  is  verj'  great.  The  sandstone  is  wanting 
iu  outcrop  along  the  southern  face  of  the  hills  opposite  the  wells  of 
the  Puente  Oil  Company. 

UPPER    PUENTE    SHALE. 

Overlying  the  Puente  sandstone  is  a  variable  thickness  of  earthy, 
siliceous,  and  chalk-like  shale,  with  a  few  beds  of  fine  yellow  ferrugi- 
nous sandstone  and  minor  quartzo-calcareous  concretions.  This  por- 
tion of  tlio  formation  will  be  called  the  upper  Puente  shale,  or  up]>er 
shale.  The  tliickne^ss  is  uncertain,  but  in  the  region  of  the  Olinda 
field  it  appears  to  bo  considerably  less  than  it  is  believed  to  be  in 
the  western  portion  of  the  hills.  Nowhere,  perh«ps,  is  it  more  than 
300  or  400  feet  in  outerop.  However,  the  overljang  formation. rests 
upon  it  imconfonnably,  and  for  this  reason  it  is  impossible  to  estimate 
its  full  original  thickness.  In  doubtful  structural  positions  only  has  it 
been  suspected  of  having  a  development  of  over  100  feet.  The  most 
important  instance  of  this  kind  is  on  the  eastern  Iwrder  of  the  Whittier 
field,  where  the  crest  of  the  hills  shows  the  following  section  from 
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north  to  south:  In  the  axis,  shale  that  is  beHeved  to  be  the  h)wer  divi- 
sion of  the  Puente;  at  the  southern  edge  of  the  crest,  sandstone  that  is 
identified  as  Puente,  200  or  300  feet  in  all;  and  on  the  southern  face  of 
the  ridge,  other  shale,  also  of  the  Monterey  type,  bearing  the  fossil  Pec- 
ten  pedroanus,  and  succeeded  across  a  fault  plane  by  the  next  younger 
(Fernando)  formation.  The  uppermost  two  beds  have  a  northerly 
dip;  the  inclination  of  the  Puente  sandstone  is  exceedingly  steep,  with. 
a  dip  here  north  and  there  south,  and  a  consequent  imcertainty  as  to 
which  of  these  directions  is  the  normal.  The  shale  in  the  heart  of  the 
hills  is  cnished  ai\d  crumpled.  Were  it  not  for  this  extensive  crum- 
pling and  the  attendant  faulting  the  sequence  given  above  might  be 
regarded  as  nonnal;  yet  an  alternative  is  possible,  namely,  that  the 
suspected  uppermost  shale,  with  its  northerly  dip,  occupying  the 
southern  face  of  the  ridge  adjacent  to  the  fault  line,  may  be  instead 
the  lower  member  and  pass  beneath  the  highly  inclined  Puente  sand- 
stone at  the  crest  of  the  ridge,  the  two  together  being  faulted  down 
against  the  lower  shale  farther  north,  or  that  it  may,  by  a  sharp  rever- 
sal of  its  dip,  again  return  to  the  surface  in  a  compressed  and  broken 
svndinal  fold. 

CORRELATION    OF   THE    PUENTE    FORMATION    WITH    THE 

MONTEREY. 

The  resemblance  of  both  lower  and  upper  divisions  of  shale,  if  such 
there  be,  to  the  Monterey,  as  it  is  known  in  other  parts  of  tlie 
f!oast  Range,  may  warrant  their  correlation,  the  Puente  sandstone  to 
be  regarded  as  an  intercalated  member.  Yet,  before  finally  accepting 
this  view,  it  is  well  to  recall  the  marked  lithologic  similarity  of  portions 
of  the  lower  division  of  the  Puente  formation  to  certain  strata  in  the 
Santa  Clara  Valley  and  elsewhere  in  the  Coast  Range  that  have  been 
determined  by  their  fossils  to  be  lower  Miocene  and  possibly  Oligo- 
cene — lower  than  the  Monterey.  From  geologic  conditions  to  the 
south  of  the  Puente  Hills  in  the  Santa  Ana  Range,  however,  the 
writer  is  inclined  to  consider  the  entire  succession  of  beds.described 
above  as  the  local  equivalent  of  the  Monterey.  The  only  fossil  thus 
far  obtained  from  the  Puente  shales  is  Pe.cten  pedroanus  Trask  (see  Pi. 
XXX\T^,  figs.  5  and  6),  a  form  which  is  found  both  in  the  Miocene  and 
lower  Pliocene.  A  nearly  related  form,  Pecten  peckhami  Gabb  (PI. 
XXXT,  fig.  3),  is  a  characteristic  species  of  the  Monterey  (middle  Mio- 
cene). 
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POST-PUENTE.  DIABASE. 

A  dike  of  diabase  nearly  a  mile  long  and  varying  in  width  up  to  ai 
eighth  of  a  mile  breaks  through  the  Puente  sandstone  and  shale  alonj 
the  southern  slope  of  the  hills  north  of  the  mouth  of  Brea  Canyor 
The  exposed  portions  of  the  rock  are  so  much  weathered  that  goo 
specimens  could  not  be  obtained.  The  altered  material  is  grayish  i 
color  and  shows  the  light-colored,  lath-shaped  feldspar  crystals  ver 
distinctly  in  the  specimens  examined.  The  outcrop  of  this  rock  in  tl 
face  of  the  ridge  north  of  the  road  connecting  the  Puente  and  Br< 
Canyon  fields  has  the  peculiar  irregular  contour  which  enables  one  i 
distinguish  it  at  a  glance  from  the  adjacent  sedimentaries.  Farth 
east  the  weathering  of  the  diabase  has  stained  the  soil  a  peculiar  re< 
dish-brown  color  characteristic  of  the  diabase  areas  throughout  tl 
Coast  Range.  The  age  of  this  diabase  is  approximately  the  same 
that  of  similar  diabase  found  in  the  Santa  Monica  Mountains  in  a  lil 
stratigraphic  position — that  is,  it  is  post-Puente  and  pre-Femam 
and  belongs  in  the  upper  Miocene  of  the  time  scale. 

FERNANDO    FORMATION. 

The  youngest  of  the  Tertiary  formations  in  the  Puente  Hills  is 
succession  of  gray  to  yellow  quartzose  and  granitic  conglomerate  ai 
sandstone,  together  with  interbedded  arenaceous  shale  and  clay,  in  < 
at  least  1,500  or  2,000  feet.  Occasionally  a  trace  of  eruptive  d^bri 
derived  perhaps  from  the  ranges  to  the  north,  is  found  with  the  oth 
constituents,  and  locally  a  concretionary  tendency  may  be  observ^e 
At  one  or  two  points,  also — notably  on  the  crest  of  Brea  Ridge  sou' 
of  the  Union  Oil  Company\s  wells  and  on  the  main  ridge  north  of  tl 
wells  of  this  company  in  La  Ilabra  Canyon — the  formation  appears 
carr\'  a  few  inclusions  of  siliceous  shale  and  calcareous  concretion 
The  conglomerate,  sandstone,  and  clay  are  fossiliferous,  the  forms  inc 
eating  an  identitv  of  the  beds  with  the  Fernando  of  the  Santa  Cla 
Vallev  district.  A  feature  characteristic  of  this  formation  is  tl 
ready  disintegration  of  its  sandy  shale,  which  under  heavy  trail 
becomes  an  extremely  annoying  dust.  This  formation  flanks  tl 
Puente  Hills  on  the  north,  south,  and  west  sides.  It  also  covers 
large  area  in  the  Coyote  Hills,  3  miles  south  of  La  Habra  Canyon,  ai 
here  some  exposures  of  its  sandstone  show  a  deep  rusty  or  crims( 
color. 

The  following  fossils,  some  of  which  are  characteristic  of  this  hoi 
zon,  have  been  found  in  the  Fernando  beds,  mostly  in  the  vicinity 
Olinda  and  Brea  Canyon  (see  PI.  XXXIV  to  XLl) : 
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Fossils  from  the  Fernando  beds  of  the  Puenie  Hills. 

[Species  marked  with  an  asterisk  (*)  are  stiU  liylng;  those  with  a  dagger  (f)  are  supposed  to  be  charac- 
teristic of  this  horizon.] 

GASTEROPODA  (UNIVALVES). 

*  Aatyris  (cf.)  gausapata  Gould. 
*Bulla  (cf.)  pimctulata  A.  Adams. 
*Callioetoma  (cf.)  costatum  Martyn. 
tCancellaria  (ap.  like  San  Diego  well  form). 
*Coniis  (cf.)  califomicus  Conrad. 
*Crepidula  (cf.)  rugosa  Nuttall. 
*Dentalium  neohcxagonum  Sharp  and  Pilsbry. 

Dentalium  (n.  ap.  like  Miocene  form). 
*Fi88uridea  murina  Carpenter  (PI.  XL,  figs.  3,  3a). 

Fusus  cf.  barbarensis  Trask. 
*Nas8a  fofisata  Gould. 
*Nas8a  perpinguis  Hinds. 

*Neverita  recluziana  Petit  (PI.  XXXVIII,  fig.  6). 
fPriene  oregonensis  Redfield,  var.  angelensis  Arnold  (PI.  XL,  fig.  11). 
tTrochita  costellata  Conrad  (PI.  XXXII,  fig.  3). 
*Trophon  multicostatus  Carpenter. 
*Turritella  cooperi  Carpenter  (PL  XLI,  fig.  14). 

PKLECYPODA    (BIVALVES). 

*Arca  multicostata  Sowerby  (?)  (PI.  XXXVIII,  fig.  1). 

Area  trilineata  Conrad  (PI.  XXXVIII,  figa.  3,  3a.  4). 
*Cardium  (cf.)  corbis  Conrad. 
*Cardium  quadrigenarium  Conrad,  var.  fernandoensis  Arnold  (PI.  XXXVIII, 

fig.  2). 
*Chione  (cf.)  fluctifraga  Sowerby. 
*Leda  taphria  Dall  (PI.  XXXVIII.  fig.  5). 
•Metis  (cf.)  alta  Conrad. 
•Modiolus  (cf.)  rectus  Conrad. 
tOstrea  veatchii  Gabb  (PI.  XXXIX,  fig.  1). 
tPecten  ashleyi  Arnold  (PI.  XXXIV,  fig.  2). 
tPecten  auburyi  Arnold  (PL  XXXV,  fig.  7). 
*Pecten  hastatus  Sowerby. 
tPecten  nutteri  Arnold. 
tPecten  oweni  Arnold. 
tPecten  wattsi  Arnold  (PL  XXXV.  fig.  1). 
•Phacoides  acutilineatiis  Conrad. 
•Phacoides  californicus  Conrad. 
•Phacoides  nuttallii  Conrad. 
•Phacoides  richthofeni  Gabb. 

Siliqua  edentula  Gabb. 
*Solen  sicarius  Gould. 

PLEISTOCENE. 

Alluvial  gravel,  sand,  and  clay  of  one  or  more  periods  of  deposition 
underlie  the  valleys  adjacent  to  the  Puento  Hills. 
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All  the  sedimentary  formations  in  the  Puente  Hills,  at  one  horizon 
or  another,  carry  petroleum  or  its  asphaltic  residue.  In  the  region 
developed  by  the  Puente  Oil.  Company,  near  the  center  of  the  pro- 
ductive belt,  oil  is  derived  from  sandy  strata  low  down  in  the  lowe* 
division  of  the  Puente  shale.  The  Puente  sandstone  is  bituminous  at 
several  points,  particularly  along  the  eastern  crest  of  the  hills, 
although  as  yet  it  affords  no  oil.  The  upper  shale,  also  unproductive, 
nevertheless  carries  a  small  content  of  disseminated  oil.  The  Fer- 
nando formation  has  proved  extremely  rich  in  several  locaUties. 
The  presence  of  oil  at  the  horizons  mentioned  is  not,  however,  an 
argument  for  their  productiveness  at  all  points.  The  factors  of 
structure  and  of  the  original  occurrence  or  formation  of  petroleum 
are  always  to  be  considered. 

While  it  is  evident  that  severe  disturbance  of  the  strata  has  been 
the  chief  determinant  of  the  presence  and  development  of  the  suc- 
cession of  oil  fields  along  the  southern  face  of  the  Puente  Hills,  such 
occurrences  as  that  of  the  Chino  field,  on  the  eastern  crest  of  the 
hills,  5  miles  southwest  of  the  town  of  Chino,  are  evidences  of  the 
possibilities,  under  right  conditions,  in  the  regions  of  subordinate 
folds.  As  yet,  however,  prospecting  of  the  secondary  and  lateral 
anticlines  has  been  but  slight. 

OIL.  FIEIiHS. 

The  developed  oil  fields  of  the  Puente  Hills  include  the  Whittier, 
immediately  east  of  Whittier;  the  La  Habra,  on  La  Habra  ranch, 
3  miles  southeast  of  the  Whittier  field;  the  Puente,  on  the  summit 
of  the  ridge  in  its  most  contracted  portion;  the  Brea  Canyon,  IJ 
miles  southeast  of  the  Puente  field;  the  Olinda,  on  Olinda  ranch, 
7  miles  northeast  of  Fullerton,  and  the  Chino,  about  5  miles  south- 
west of  Chino.  The  last-mentioned  field,  although  within  the  gen- 
eral anticline  of  the  Puente  Hills,  is  independent  of  the  other 
petroleum-producing  areas,  which  lie  at  intervals  along  the  belt  of 
highly  disturbed  strata  on  the  south  side  of  the  hills.     (PI.  XII.) 

WHITTIER  FIELD. 
LOCATION. 

The  producing  territory  of  the  Whittier  oil  field  lies  on  the  south- 
em  slope  of  the  Puente  Hills,  begiiming  within  a  mile  of  the  town 
of  Whittier  and  extending  in  a  S.  65°  E.  direction  about  2J  miles. 

GEOLOGY. 

The  field  is  developed  along  the  south  side  of  the  well-defined 
Puente  fault  zone,  in  southward-dipping  conglomerate,  sandstone, 
and  argillaceous  beds  of  the  Fernando  formation,  which  successively 
abut  against  different  members  in  the  siliceous  and  other  shales  of 
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Puente  that  Ke  with  varied  dip  on  the  north  of  the  fault.  The 
;  of  producing  wells  trends  N.  65°  W.,  in  marked  divergence  with 

strike  of  the  formations,  which  varies  but  little  on  either  side  of 
east-west  line.  The  wells,  in  other  words,  follow  the  trend  of  the 
It  rather  than  the  strike  of  the  beds,  and  in  the  Fernando  forma- 
1  the  oil  horizons  vary  with  the  strata  that  are  brought  into  con- 
t  with  the  shale  across  the  fracture  plane.  In  the  eastern  portion 
he  field,  for  example,  the  petroleum  is  in  beds  considerably  higher 
n  in  the  western  portion.  An  apparent  exception  to  this  ten- 
icy  of  well  development  to  follow  the  fault  plane  exists  in  the 
g  parallel  strings  of  Murphy  and  Central  wells  that  lie  on  either 
^  of  an  east-west  property  line,  a  Httle  north  of  the  south  line  of 
.  23,  T.  2  S.,  R.  11  W.  (See  PI.  XIII,  A,)  •  These  wells  closely 
ow  the  strike  of  the  formation,  with  which,  however,  the  prop- 
yl line,  the  determining  factor  in  their  location,  happens  to  be 
.rly  coincident. 

'forth  of  the  plane  of  separation  of  the  Fernando  and  Puente  for- 
tions  the  wells  drilled  in  the  Puente  beds  have  been,  with  a  few 
mportant  and  slight  exceptions,  total  failures.  It  would  seem, 
refore,  that  for  this  field  the  productive  belt  is  in  the  Fernando 
[nation  adjacent  to  the  plane  of  fracture  or  of  unconformity.  The 
ith  of  this  belt  is  uncertain,  but  is  at  least  between  a  quarter  and 
f  a  mile,  and  the  oil  is  found  at  greater  depths  in  proportion  as  it 
listant  from  the  line  of  fracture.  The  strata  affording  oil  in  the 
littler  field  are  members  of  the  Fernando  formation  and  consist 
coarse  gray  to  yellow-brown  conglomerate,  heavy-bedded  sand- 
ne,  and  pulverulent  argillaceous  sand  that  shades  locally  into  dis- 
?tly  arenaceous  clay.  Here  and  there  the  clay  has  been  hard- 
(tby  the  presence  of  lime,  and  in  some  of  the  sandstone  also  there 

hard    quartzo-calcareous   concretions,  such   as   have   been  ob- 
v^ed  in  this  formation  at  other  points  in  the  hills.     Locally,  also, 

sandstone  shows  the  presence  of  more  or  less  dry  bitumen,  which 
)arts  to  the  rock  a  brown  color.  The  exact  position  of  these  beds 
he  formation  as  a  whole  is  unknown,  by  reason  of  faulting,  because 
the  unconformity  which  exists  between  the  Fernando  and  the 
lerlying  formations,  and  from  the  fact  that  as  yet  the  various 
isions  have  not  been  identified  and  correlated  by  their  fossil  con- 
ts.  Furthermore,  there  is  an  apparent  variation  in  composition 
ng  the  strike  of  the  formation.     The  relative  position  of  the  beds  in 

eastern  and  western  portions  of  the  productive  tract  may,  how- 
r,  be  traced  with  comparative  precision  by  reference  to  strike  lines 
ich  vary  but  little  from  east  and  west;  a  heavy  conglomerate,  for 
bance,  which  lies  a  quarter  of  a  mile  south  of  the  Murphy  and  Cen- 
l  wells  in  the  eastern  part  of  the  field  is  found  fully  half  or  three- 
rtlis  of  a  mile  south  of  the  Home  wells  in  the  western  )j«jc\,.    0\Jc^«t 
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conglomerates  that  in  the  vicinity  of  the  Tlome  wells  outcrop  in  close 
proximity  to  the  fault  line  may  be  those  cut  at  considerable  depth  in 
the  Murphy  and  Central  group. 

The  Puente  shale  north  of  the  fault  line  is  in  part  siliceous,  v  part' 
earthy,  and  in  places  it  is  hrown  from  the  presence  of  bitun&en-iUB  well 
as  of  iron.  In  many  of  the  layers  may  be  found  traces  of  -tlip  low 
organisms,  foraminifera,  etc.,  which  are  usually  present  in  the  Jli9cene 
formations,  especially  the  Monterey.  Limestone  concreiiaasf^  also 
occur.  Whether  the  shale  outcroj)ping  adjacent  to  the  fault  belongs 
above  the  Puente  sandstone  or  below  was  not  positively  determined. 
All  three  divisions  of  the  formation  perhaps  occur  at  one  point  or 
another  in  the  field,  but  the  contorted  and  faulted  condition  of  the 
beds  requires  the  utmost  detail  of  study  for  their  successful  coirela- 
tion,  and  this  the  ])resent  reconnaissance  did  not  permit.  It  is  suffi- 
cient for  the  immediate  purposes  of  this  report  that  the  Miocene  shale 
(Puente)  has  been  identified  in  faulted  or  unconformable  contact 
with  the  oil-bearing  members  of  the  Feniando. 

The  number  of  oil-bearing  horizons  in  the  Fernando  formation 
adjacent  to  the  fault  line  and  the  fact  that  thej''  are  in  contact  with 
the  bituminous  shale  of  the  Puente  suggest  a  passage  of  the  oil  from 
the  older  formatio]i  into  tlie  various  members  of  the  younger,  the 
fault  having  been  not  only  a  disturbing  element  affecting  the  positions 
of  the  strata,  but  also,  f)erhaps,  tlie  means  of  affording  a  cliannel  for 
the  transfer  of  tlie  fluid  from  the  entire  thickness  of  P^iente  shale  to 
the  s(»veral  liorizons  of  the  F'ernando.  The  faidt  ]>lane,  in  fact,  here 
seems  to  liave  performed  in  an  enhanced  degree  the  same  function  as 
th(»  plan(»  of  unconformity  between  (lie  two  formations,  so  conspicuous 
an  element  in  man}'  of  tlie  oil  fields  of  California.  The  younger  for- 
mation of  open,  porous  sandstone  and  conglomerate  lies  in  contact 
with  the  bitumen-bearing  shales  of  the  Puente;  in  the  one  instance  by 
faulting,  in  the  other  by  dei)osition.  In  both  instances  the  receptive 
strata  of  the  younger  formation,  which  happen  to  lie  against  or  upon 
the  older  ImmIs,  have  become  impregnated  with  the  bitumen  capable  of 
removal  through  wells. 

That  the  surficial  relation  between  the  Fernando  and  the  Puente 
beds  is  one  of  faulting  rather  than  simple  unconformity  Is  argued  from 
the  irregularities  of  strike  and  dip  of  the  various  strata,  but  beneath 
the  surface*  the  uu(!OMformity  which  exists  at  the  biuse  of  the  upper 
Micx'cue  at  almost  every  jmint  in  the  (\)ast  Range  Is  undoubtedly  also 
present. 

STRirCTVnK. 

The  nature  of  the  Puente  fault  zone  is  (exhibited  in  a  complex  of 
fractures  observable  a  f(»w  lumdre<l  feet  north  and  northwest  of  the 
principal  group  of  Central  wells.     It  consists  of  two  principal  breaks 
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The  southern,  in  the  eastern  half  of  the  field,  receives  at  an  acute 
angle  the  axis  of  an  anticlinal  fold,  which  in  the  region  of  the  Chandler 
wells  is  conspicuously  developed  in  the  Fernando  formation  to  the 
south  of  all  recognized  fault  planes.  The  northern  break  is  traceable 
but  a  short  distance  to  the  east;  but  in  alignment  with  it,  a  mile  dis- 
tant, Ls  a  sliarp  crumple  in  Puente  strata.  West  of  the  Murphy-Geh- 
tral  region  the  fault  zone  resulting  from  the  union  of  the  fractures  thus 
described  passes  immediately  north  of  the  productive  wells  of  the 
Fidelity,  Turner,  and  Home  companies  and  thence  toward  the  west 
end  of  the  hills.  The  block  between  the  two  faults  just  mentioned 
involves  both  the  Fernando  and  Puente  formations.  The  foregoing 
details  derive  their  chief  interest  from  their  possible  bearing  on  the 
occurrence  and  yield  of  petroleum  in  the  region  discussed. 

Toward  the  west  end  of  the  Whittier  field,  especially  in  the  vicinity 
of  the  Home  Oil  Company's  wells,  the  Fernando  beds  appear  to  be 
slightly  overturned.  (See  PI.  XI,  sec.  A-B.)  North  of  the  fault 
line,  in  a  little  ravine  north  of  Home  well  No.  11,  the  Puente  shale 
inclines  to  the  north  at  an  angle  of  about  25°,  while  immediately  adja- 
cent to  the  fracture  it  dips  southward  at  a  steep  angle.  The  Fernando 
beds  next  to  the  fault  are  approximately  perpendicular,  but  a  little 
farther  south,  in  fact  as  far  as  Home  well  No.  7,  they  dip  to  the  north 
at  angles  varying  from  75°  to  90°.  (See  PI.  XIII,  J5.)  A  short  dis- 
tance south  of  well  No.  7,  however,  the  dip  changes  to  75°  or  80°  S.  in 
rather  coarse  conglomerates,  while  the  inclination  of  the  alternating 
bands  of  sandstone  and  conglomerate  from  this  latter  point  south- 
ward to  the  edge  of  the  hills  gradually  becomes  less. 

The  conditions  in  the  vicinity  of  the  East  Whittier  and  Bulla  welfe, 
near  the  west  edge  of  sec.  24,  T.  2  S.,  R.  11  W.,  have  already  been 
referred  to  on  page  111,  under  the  heading  ^* Geology."  (See  PI.  XI, 
sec.  C-D.)  A  short  distance  south  of  the  crest  of  the  hills,  in  the 
region  of  the  Bulla  wells,  the  strata  show  sharp  compression,  together 
with  a  distinct  break  in  stratigraphic  continuity,  F'ernando  con- 
glomerate abutting  against  Puente  shale,  both  dipping  north.  The 
relationship  between  the  formations  appears  to  mark  the  locus  of  a 
fault  in  this  region.  The  line  of  division  is,  moreover,  in  the  direct 
trend  of  the  suspected  fracture  as  recognized  farther  west.  North 
of  the  fracture  the  Puente  shale  and  sandstone  lie  in  somewhat  con- 
fused relationship;  it  is  possible  that  a  second  fault  parallels  the 
main  fracture,  or  it  may  be  that  the  strata  are  folded  into  a  sharply 
compressed  syncline. 

OIL   WELLS. 

The  wells  of  the  Whittier  field  draw  their  supply  wholly  from  the 
members  of  the  Fernando  formation.  They  range  in  depth  from 
about  800  feet  close  to  the  fault  line  to  nearly  2,500  feet  at  a  distance 
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from  the  break,  the  width  of  the  productive  zone  as  at  present  devel- 
oped varying  from  an  eighth  to  a  quarter  of  a  mile.  The  sandy 
members  of  the  formation,  rather  than  those  of  clayey  consistency, 
yield  the  petroleum,  although  in  some  instances  the  material  is  com- 
paratively fine,  while  in  others  it  is  coarse  and  even  conglomeratic. 
The  gravity  of  the  oil  varies  from  16°  to  23"*  B.,  the  higher  grade 
being  reported  from  greater  depths,  although,  perhaps,  from  younger 
beds.  It  is  to  be  remarked  also  that  some  of  the  shallow  wells  are 
the  older  and  that  their  condition  is  now  far  from  satisfactory,  water 
having  in  many  instances  found  its  way  into  oil-bearing  strata,  with 
the  consequent  effects  of  oxygenation  and  the  transmission  of  more 
or  less  impurities.  The  daily  production  of  the  wells  is  said  to  vary 
from  2  barrels  in  the  oldest  to  300  in  the  newest  and  deepest. 

Among  other  groups  of  wells  within  what  may  be  regarded  as  the 
confines  of  the  Wliittier  field  are  the  Chandler,  a  group  of  four  wells 
1  mile  southeast  of  the  Murphy  and  Central  wells.  These  were  about 
the  first  drilled  in  the  Whit  tier  field,  but  are  now  abandoned.  Their 
location  was  probably  determined  by  an  oil  seepage  from  the  sand- 
stone and  conglomerate.  They  were,  however,  primitive  in  ecjuip- 
ment  and  shallow  and  afforded  but  a  light  yield  of  heavy  oil.  At 
this  point  the  Fernando  formation  lies  in  an  anticline  secondary''  and 
parallel  to  the  main  fold  in  the  hills.  Tlie  beds  south  of  the  axis 
dij)  from  45°  to  70°,  and  those  north  of  the  axis,  with  stee{)er  dip, 
apparently  abut  against  the  Puente  fault,  being  in  contact  with  the 
Puonte  shale  forming  the  central  and  higher  portion  of  the  hills. 
This  shale  also  pitches  to  the  north  immediately  adjacent  to  the 
fracture,  a  position  that  may  be  either  normal  or  overturned,  the 
latter  occurring  at  many  j)laces  within  the  ztme  of  severe  crumpling 
along  the  southern  face  of  the  Puente  Hills.  The  Chandler  wells  are 
located  a  little  south  of  the  axis  of  the  secondarv^  anticline  referred 
to  above. 

One  or  two  wells  have  also  been  drilled  in  the  same  general  region 
as  tlie  Chandler  group,  but  in  the  Puente  shale  north  of  the  fracture. 
As  ill  the  case  of  other  wells  in  this  formation  in  the  territory  adja- 
cent to  the  Wliittier  lield,  the  results  were  negative.  The  fact,  how- 
ever, that  the  Puente  shales  or  their  included  sandstone  locally  carry 
oil  is  evident  from  the  field  developed  by  the  Puente  Oil  Company, 
but  no  law  governing  this  relationship  has  been  discovered.  In  ca.se 
the  oil  is  not  originally  contained  in  the  formation,  its  presence  is 
probably  due  to  the  porportion  of  sandy  members^a  factor  widely 
variable  from  point  to  point. 

At  the  summit  of  the  Puente  Hills,  about  1 A  miles  north  of  Whittier, 
near  the  east  edge  of  sec.  10,  T.  2  8.,  K.  U  W.,  the  North  Whittier 
Oil  Company  has  drilUnl  two  wells  on  the  north  limb  of  the  main 
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Puente  anticline,  within  a  mile  or  two  of  the  west  end  of  the  fold. 
The  wells  are  sunk  in  Fernando  conglomerate  and  sandstone,  which 
have  a  regular  dip.  They  were  not  a  marked  success  and  no  more 
have  been  drilled  in  the  immediate  vicinity,  although  at  depths  be- 
tween 900  and  1,500  feet  oil-bearing  strata  affording  a  small  yield 
were  encountered.  These  wells  are  of  especial  interest,  since  they 
are  among  the  first  to  be  exploited  in  the  younger  formation  on  the 
north  limb  of  the  anticline.  Faults  of  importance  have  not  been 
observed  in  this  locality.  From  surface  indications  the  position 
of  the  North  Whittier  wells  seems  to  be  somewhat  analogous  to  that 
of  other  wells  in  such  productive  fields  as  Coalinga,  Midway,  and 
Sunset,  where  petroleum  occurs  in  formations  having  remarkable 
evenness  of  dip,  strike,  and  succession. 

The  productive  wells  of  the  Whittier  field  embrace  those  of  the 
Home,  Tumbull  Canyon,  Turner,  Fidelity,  Strong,  Central,  Warner, 
and  Murphy  oil  companies.  Other  companies  have  drilled  at  various 
points  in  the  field,  but  thus  far  without  success.  In  general,  the 
wells  immediately  south  of  the  fracture  have  been  found  productive; 
those  to  the  north  unproductive.     (PI.  XIV,  B.) 

LA    HABRA    CANYON    FIELD. 

lcx;ation. 

The  region  of  La  Habra  Canyon  occupies  the  heart  of  the  Puente 
Hills,  midway  between  the  Whittier  and  Puente  fields.  It  has  an 
east-west  length  of  about  3  miles,  the  productive  territory  being  near 
the  west  end. 

geology. 

The  geologic  relations  between  this  and  the  fields  on  either  side 
have  not  been  fully  established,  but  in  a  broad  sense  the  three  are 
similar,  the  principal  differences  consisting  in  the  details  of  folding, 
their  position  within  the  general  anticline,  and  the  strata  pierced. 
The  formations  of  the  region  include  the  upper  and  lower  members  of 
the  Puente  formation,  together  with  the  intervening  sandstone,  and 
.  the  Fernando  conglomerate,  sandstone,  and  clay.  Exposures  of  the 
lower  shale  are  limited  to  the  center  of  the  general  anticline  in  the 
eastern  part  of  the  area;  the  Puente  sandsUme  outcrops  in  the  middle, 
a  trace  of  the  upper  shale  overlying,  while  the  Fernando  formation 
almost  closes  over  and  aroimd  the  older  beds  at  the  west  end.  West 
of  this  the  conglomerate  again  gives  way  to  outcrops  of  the  Puente, 
which  in  the  Whittier  field  occupies  a  large  proportion  of  the  ridge 
crest. 
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STRUC  TITRE. 


The  older  formations  in  the  heart  of  the  area  lie  in  anticlinal  posi- 
tion, the  flanks  of  the  fold  showing  sharp  local  crumplings,  with  pos- 
sibly a  contimiation  of  the  faults  that  occur  in  the  fields  to  the  eiist 
and  west.  The  prevailing  strike  is  N.  70^-80®  W.  The  position  of 
the  Puentc  fracture,  if  it  be  present  (or  of  its  alternative,  the  line  of 
unconformity)  is  considerably  nearer  the  axis  of  the  general  anticline 
than  at  points  to  the  cast,  a  few  himdred  feet  only  separating  the  two 
if,  indeed,  they  are  not  locally  coincident.  As  in  other  fields,  there 
is  here  also  a  marked  divergence  betw^een  the  trend  of  folds  and  the 
course  assumed  ])y  the  line  of  maximum  disturbance.  Along  this  line 
the  development  of  oil  territorj'  has  taken  place.  In  the  vicinity  of 
the  I 'nion  and  New  England  wells,  at  the  west  end  of  the  district, 
the  strata  show  marked  crumpling,  wdth  some  evidence  of  faulting, 
although  this  is  north  of  what  appears  to  be  the  main  anticline  as 
traced  from  the  east.  The  locality  is  one  of  especial  confusion,  owing 
to  the  compressed  condition  of  the  folds,  to  the  proximity  of  the  hori- 
zon of  unconformitv  between  the  Fernando  and  older  beds,  and  to  the 
crushing  that  the  rocks  have  undergone. 

Of  the  several  flexures  j)resent  the  most  important  appears  to  be 
that  which  passes  directly  north  of  the  Union  wells,  in  apparent  con- 
tinuation of  the  princpal  anticline  of  the  hills  to  the  east.  It  lies  con- 
siderably south  of  the  point  of  greatest  disturbance  in  the  field, which 
is  apparently  in  the  immediate  region  of  the  New  England  wells. 
Farther  west  it  f)ossihly  merges  with  the  fold  which  appears  south  of 
the  fault  ztme  at  the  east  enil  of  the  Whittier  district.  North  of  this 
ft)l(l  are  others,  both  anticlines  and  sTOclines,  in  one  of  which  are  the 
New  England  wells  and  an  isolated  well  of  the  Union  Oil  Company. 
The  rocks  al<mg  the  axis  of  this  fold  show  severe  crushing,  with  indi- 
cations of  consi(ieral)le  displacement. 

At  the  head  of  the  east  fork  of  La  llabra  (^any<m  the  structure  again 
shows  marked  c(»mplexity.  Sharp  crumples,  even  faults,  exist. 
The  most  cimspicuous  displacement  is  between  the  hills  oneitherside 
of  the  road  over  the  divide.  The  unconfonnit^y  also  is  very  marked, 
the  line  between  the  Fernando  conglomerate  and  the  siliceous  shale 
of  the  Puente  sweeping  in  a  broad  curve  to  the  southern  base  of  the 
hills  and  pavSsing  thence  to  tlic  entrance  to  Walnut  Canyon  and  the 
hills  separating  this  from  the  entrance  to  Brea  Canyon.  Whether 
faults  exist  along  this  line  is  uncertain.  North  of  the  more  conspicu- 
ous fracture  the  lower  body  of  shale,  beyond  an  interval  of  sharp 
minor  folds,  assumes  a  northerly  dip,  which  is  maintained  by  the 
succeeding  formations  to  the  northern  limit  of  the  hills.  South  of 
the  fracture  the  shale,  together  with  a  small  fragment  of  Puente  sand- 
stone, appears  to  lie  in  a  sharp  s^mcline,  which  is  succeeded  by  ananti- 
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(line,  but  there  is  much  confusion  in  the  details  of  structure,  and 
these  have  not  been  determined.  The  changes  in  structure  so  fre- 
([uently  encountered  in  the  Puente  Hills  are  well  exemplified  in  the 
I)resent  locality.  Within  a  quarter  to  half  a  mile  to  the  east  the  folils 
are  less  complicated,  but  the  flexures  continue  to  the  Puente  oil  field, 
with  faults,  doubtless,  in  considerable  number,  but  difficult  of  detec- 
tion in  the  homogeneous  shale. 

The  La  Habra  locality  is  noteworthy  also  in  that  the  line  of  faulting 
and  unconformity  traceable  westward  from  the  Oliiida  and  Brea 
Canyon  fields  here  approaches  the  system  of  successive  folds  that 
characterizes  the  regicm  of  the  Puente  Oil  Comi>any's  wells.  Farther 
west  the  relations  of  these  folds  are  even  more  intimate,  and  the  zone 
of  disturbance  carrying  them  is  greatly  contracted. 

oil  wells. 

The  onlv  wells  of  the  La  Habra  district  are  those  of  the  Union  and 
New  England  oil  companies.  They  lie  in  two  groups;  the  Sansinena 
wells,  belonging  to  the  Union  Company,  are  situated  in  the  gulch 
bottom  a  little  south  t)f  the  axis  of  what  to  the  east  is  probably  the 
main  anticline ;  the  other  group  is  on  the  crest  of  the  ridge,  half  a  mile 
to  the  northwest,  in  highly  disturbed  strata  close  to  the  axis  of  one  of 
the  subordinate  folds.  The  production  of  these  wells  is  not  large  and 
the  oil  is  comparatively  heavy.  A  maximum  depth  of  nearly  2,000 
feet  has  been  attained,  although  most  of  the  wells  are  said  to  be  much 
shallower.  Oil  is  reported  to  the  depth  of  1,850  feet.  The  forma- 
tions in  the  deeper  wells  embrace  300  or  400  feet  of  Fernando  con- 
glomerate at  the  top,  followed  by  shale  and  sandstone  below,  in  part, 
perhaps,  of  the  Fernando,  in  part  older. 

PUENTE  FIELD. 
LOCATION. 

The  Puente  oil  field  lies  along  the  crest  of  the  Puente  Hills  and  of 
the  general  anticline  forming  them.  It  is  about  li  miles  northwest  of 
the  mouth  of  Brea  Canyon  and  3  miles  east-southeast  of  the  developed 
territor}^  of  La  Habra  Canyon.  The  productive  area  is  approxi- 
mately 1  {  miles  long  by  one-eighth  mile  wide,  the  length  correspond- 
ing with  the  general  strike  of  the  beds  (N.  70°  W.). 

GEOLOGY. 

The  formation  underlying  the  region  of  the  Puente  field  is  the 
lower  Puente  shale,  which,  as  shown  by  the  well  logs,  is  here  largely 
interstratified  with  beds  of  fine  sand  varying  in  thickness  from  a  few 
inches  up  to  100  feet  or  more;  an  unbroken  thickness  of  100  feet  is, 
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however,  exceptional.  Oil  occurs  at  intervals  from  a  depth  of  less 
than  300  feet  to  nearly  2,000  feet.  The  shale  lies  at  the  very  heart  of 
the  Puente  anticline  and  is,  therefore,  except  in  one  or  two  places, 
not  only  the  oldest  body  of  rock  exposed  northwest  of  Santa  Ana 
River,  but  the  lowest  formation  in  which  oil  has  been  found  in  the 
general  re^on  of  the  Puente  Hills. 

Flanking  the  shale  on  the  north  is  the  Puente  sandstone,  which  is 
overlain  by  a  tliin  body  of  the  upper  shale,  and  this  in  turn  at  the 
periphery  of  the  hills  by  the .  Fernando  conglomerate  and  associated 
beds.     The  dip  from  the  crest  of  the  ridge  northward  is  to  the  north 
with  marked  regularity.     South  of  the  crest,  opposite  the  developed 
territory,  the  shale  extends  to  the  valley  level,  the  younger  formations 
lying  buried  beneath  the  more  recent  wash.    The  dip  on  the  south 
side  of  the  ridge,  especially  in  the  eastern  half  of  the  field,  is  variable, 
indicating  a  rapid  succession  of  synclines  and  anticlines/ each  lower 
as  the  edge  of  the  prairie  is  approached.     Opposite  the  western  half 
of  the  field  the  folds  are  less  pronounced  and  the  prevailing  dip  on 
the  lower  slope  of  the  hills  is  northward,  changing  to  southward 
higher  up. 

Opposite  the  Puente  oil  field,  for  a  distance  of  2  or  3  miles  along 
the  southern  base  of  the  hills,  the  Fernando  formation  is  wanting  in 
outcrop,  this  being,  the  only  break  in  its  continuity  from  a  point  near 
the  Santa  Ana  to  San  Gabriel  River.  The  ridges  which  usually  mark 
the  outcrop  of  the  Fernando  are  also  wanting,  having  been  carried 
away,  doubtless,  by  erosion  at  the  time  when  the  Pacific  washed  the 
base  of  the  hills.  It  may  be  due  to  this  that  the  Puente  sandstone 
lying  buried  with  the  younger  formation  beneath  the  terrace  gravels 
of  the  valley  is  also  lacking  along  this  same  stretch  of  country.  On 
the  other  hand,  the  disappearance  of  the  Fernando  and  Puente  sand- 
stone may  be  by  faulting,  which  is  knowTi  to  have  disturbed  the 
structural  relations  both  to  the  east  and  to  the  west.  North  of  the 
hilLs  the  strike  of  the  Fernando  and  underlying  formations  changes 
from  its  normal  direction  of  N.  65°-70°  W.  to  nearly  northeast.  The 
Fernando  passes  from  the  flanks  of  the  hills  to  the  valley  of  San  Jose 
Creek,  while  the  Puente*  sandstone  and  the  underlying  shale  enter  into 
those  subordinate  folds  of  northeasterly  trend  w^hich  characterize  the 
northern  side  of  the  hills  from  this  point  eastward. 

STKUCTURE. 

Without  a  detailed  surv^ey  it  is  impossible  to  delineate  the  individual 
flexures  of  the  Puente  field.  They  are  many  in  number,  parallel  with 
one  another,  of  varying  length  and  amplitude,  and  some  are  but 
slightly  less  important  than  the  main  anticline  itself.  There  is  no 
doubt,  however,  that  the  axis  of  the  principal  fold  is  here  nearly  coin- 
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cident  with  the  crest  of  the  ridge,  and  the  oil  territory  has  been  devel- 
oped chiefly  in  proximity  to  this  axis  on  either  side.  (See  PI.  XI, 
sec.  E-F.)  From  the  Puente  field  eastward  oil  development  has  fol- 
lowed the  line  of  the  suspected  fault  and  unconformity,  although  the 
main  anticline  has  been  but  slightly  prospected.  Wells  north  of  the 
line  referred  to,  however,  have  been  generally  unsuccessful.  The 
axis  of  the  anticline  has  a  gentle  westerly  pitch,  which  is  maintained, 
except  for  modification  by  faulting,  to  a  point  beyond  the  New  Eng- 
land Oil  Company's  wells. 

Wliether  faulting  has  taken  place  in  the  immediate  region  of  the 
wells  is  undetermined.  It  is  suggestejl,  however,  both  by  the  sharp 
crumpling  which  the  beds  have  undergone  and  by  the  fact  that  the 
line  of  development  is  directly  in  the  trend  of  the  fault  which  has 
been  recognized  at  the  head  of  the  east  fork  of  La  Habra  Canyon. 
The  locus  of  the  main  Puente  fracture  (or  of  its  alternative,  the  uncon- 
formity) lies  at  the  southern  base  of  the  hills  and  is  traceable  eastward 
to  the  Brea  Canyon  district  and  westward  to  the  head  of  La  Habra 
Canyon.  The  lack  of  confirmatory  evidence  to  the  contrary  and  the 
irregularity  in  the  trend  of  the  interformational  line  argue  rather  for 
unconformity  than  for  faulting,  although  the  possibility  of  the  latter 
must  be  admitted.  A  feature  of  the  field  is  the  convergence  of  the 
axes  of  several  folds  that  farther  east  are  of  considerable  prominence. 

OIL  wells. 

The  w^ells  of  the  Puente  oil  field  are  those  of  the  Puente  Oil  Com- 
pany, w^hich  now  penetrate  the  lower  shale  of  the  Puente  formation 
to  a  depth  of  nearly  2,000  feet,  although  for  years  800  or  900  feet  was 
the  maximum.  Oil  is  drawn  from  many  layers  of  sand  of  varying 
thickness,  some  of  the  lower  being  especially  productive  and  others 
affording  but  a  minimum  yield.  The  depth  of  2,000  feet  attained  by 
the  drill,  together  with  the  amount  of  erosion  that  must  have  taken 
place  from  the  arch  of  the  fold,  indicates  that  this  division  of  the 
Puente  is  at  least  2,500  feet  thick,  the  thickness  of  the  entire  formation 
being  still  undetermined. 

The  w^ells  of  the  Puente  Oil  Company  are  among  the  oldest  in  Cali- 
fornia, dating  back  to  the  year  1885.  Their  production  until  recently 
has  never  been  large,  but  has  been  mamtained  with  marked  con- 
stancy. Some  of  the  newer  wells  have  yielded  100  to  200  barrels  of 
oil  a  day;  but,  as  in  the  case  of  all  other  fields,  this  amount  has 
decreased  as  the  pressure  has  diminished  and  the  territory  has  become 
drained.  During  1905  but  a  few  of  the  wells  in  this  field  were  being 
pumped,  and  these  only  to  avoid  flooding.  The  oil  is  of  an  olive-green 
to  black  color  by  reflected  light  and  varies  in  gravity  from  22°  to  35°  B. 
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BREA  CANYON  FIELD. 
LOCATION. 

Brca  Canyon  finds  exit  from  the  Puente  hills  5  miles  north-northeast 
of  Fullcrton  in  the  vicinity  of  one  of  the  most  important  oil  districts 
in  the  territory.  Below  the  forks  the  canyon  assumes  the  trend  uf 
the  main  Puent<5  anticline  and  lies  close  to  the  zone  of  maximum  dis- 
turbance. At  a  point  where  the  beds  have  been  locally  crushed  it 
cuts  directly  through  the  outer  terrane  of  the  hills  and  passes  into  the 
valley.     (Sec  PI.  XIV,  .d.) 

OEOLOOY. 

The  Brea  Canyon  oil  field  is  develojKjd  in  the  zone  of  highly  dis- 
turbed strata  along  the  lower  canyon  in  a  general  N.  dS^-ZO**  W.  direc- 
tion. The  formations  include  the  Fernando  conglomerate,  sandstone, 
and  arenaceous  clay,  the  upper  shale  of  the  Puente,  the  Puente  sand- 
stone, here  limited  in  area,  and  the  lower  division  of  the  Puente,  with 
its  shale,  interbedded  sandstone,  and  lenticular  masses  of  limestone. 

The  Fernando  formation  is  well  exposed  along  the  lower  portion 
of  Brea  Canyon.  The  higher  and  outer  members  consist  of  bright 
gray  and  yellow  conglomerate,  sandstone,  and  arenaceous  clay. 
Within  and  lower  in  the  series  conglomerate  becomes  somewhat 
less  conspicuous  and  traces  of  bitumen  begin  to  appear.  This  fea- 
ture is  especially  noticeable  at  the  entrance  to  the  canyon  proper. 
Here  also  the  sandstone,  with  a  few  pebbles,  shows  the  concretion- 
ary stnicture  observable  elsewhere  in  the  hills,  but  the  formation  is 
not  on  this  account  to  be  confoimded  with  the  Puente  sandstone, 
for  otherwise  there  are  marked  lithologic  diflFerences,  and  in  addition 
to  tlies(»  {ho  fossils  of  the  younger  beds  are  especially  abundant  and 
characteristic.  The  conglomerate  of  the  Fernando  formation  enters 
largely  into  the  composition  of  Brea  Kidge,  extending  eastward  far 
beyond  tlu*  ri'gion  of  the  Santa  Fe  wells.  Westward  it  may  be 
tractnl  ti)  its  (iisappoarance  l)eneath  the  valley  opposite  the  Puente 
oil  lielci.  Still  lower  in  the  series  and  occupying  the  inner  or  north- 
ern slope  of  Brea  Kidge  are  several  bands  of  {K^troliferous  sand- 
stone that  display  a  few  concretions  and  here  and  there  a  pebble 
mass  and  are  inlerbeiUled  with  arenaceous  clav.  Two  of  the  sand- 
stone  bands  are  particularly  conspicuous.  <)ne  well  down  on  the 
north  face  of  the  ridge,  the  other  north  of  the  ridge  near  the  creek 
channel.  It  is  jH»ssible  that  these  may  lie  at  the  same  horizon,  but 
that  thev  are  du|>lii'ated  by  faulting,  the  valley  of  the  creek  being 
coincidtMit  with  a  line  i>f  marked  local  disturbance.  These  beds 
carry  fossils  of  lower  Pliocene  age.  (See  list.  j>.  107.)  In  the  hill 
nortli  of  Brea  Canvon  there  is  a  further  succession  of  beds  of  clav, 
sandstone,  anil  conglomerate,  one  or  two  of  the  conglomerate  beds 
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being  particularly  persistent.  Midway  between  the  base  and  sum- 
mit of  the  hill  there  is  a  calcareous  pebbly  layer,  which  is  also  fossil- 
iferous,  yielding  a  lower  Pliocene  fauna.  The  beds  forming  the 
lower  slope  north  of  the  stream,  although  perhaps  not  a  repetition 
of  the  beds  south  of  the  canyon,  are  unquestionably  of  the  same 
formation. 

A  small  body  of  limestone  a  few  feet  across,  together  with  a  little 
shale  similar  to  the  Puente  material,  was  observed  in  the  Fernando 
of  Broa  Ridge.  A  similar  occurrence  was  noted  near  the  Union 
wells  in  the  La  Habra  district.     Both  are  unusual  and  inexplicable. 

Opposite  the  entrance  to  Brea  Canyon  the  Fernando  formation  is 
succeeded  on  the  north  by  shale,  thin-bedded  sandstone,  and  cal- 
careous concretions  characteristic  of  the  lower  divison  of  the  Puente 
in  this  region.  A  narrow  dike  of  diabase  extending  in  an  east-west 
direction  for  nearly  a  mile  intrudes  these  Puente  beds  a  short  dis- 
tance north  of  Brea  Canyon.  The  shale  and  sandstone  are  directly 
t  raceable  into  those  which  occupy  the  heart  of  the  general  anticline 
2  miles  to  the  west,  in  the  region  of  the  Puente  Oil  Company's  wells. 
They  are  overlain  by  the  Puente  sandstone  in  the  eastern  half  of 
this  field,  and  at  the  divide  between  Brea  Canyon  and  the  drain- 
age of  the  Olinda  field  the  upper  shale  in  turn  appears,  in  contact 
with  the  Fernando.  In  the  western  half  of  the  field  the  sandstone 
and  the  overlying  shale  are  wanting,  having  been  carried  beneath 
the  surface,  possibly  by  the  Puente  fault,  which  may  here  pass  along 
the  northern  slope  of  the  canyon.  Notwithstanding,  however,  the 
evidences  of  faulting  in  the  severe  crushing  which  the  strata  have 
undergone,  it  is  also  possible  that  the  unconformity  admittedly 
existing  between  the  Fernando  and  the  older  formations  may  prove 
to  be  accoimtable  for  the  variation  in  the  succession  of  strata,  the 
younger  members  of  the  earlier  formation  having  been  uplifted  and 
removed  prior  to  the  deposition  of  the  later  conglomerate  and  asso- 
ciated sediments.  East  of  the  east  fork  of  Brea  Canyon  the  Puente 
sandstone  regains  its  prominence,  and  from  this  locality  almost  to 
the  valley  of  the  Santa  Ana  and  the  lowlands  about  Chino  it  is  the 
most  conspicuous  formation  of  the  hills. 

STRUCTURE. 

The  structure  about  lower  Brea  Canyon  is  difficult  to  read,  but 
from  what  has  already  been  said  the  inference  may  be  drawn  that 
it  is  probably  in  direct  general  continuation  with  that  both  to  the 
Past  and  west;  that  is,  the  sharp  folds,  faults,  and  unconformity 
existing  in  the  hills  of  the  Santa  Fe  region  extend  along  the  nortli- 
pm  slopes  of  the  canyon,  passing  thence  across  the  spur  immediately 
west  of  its  mouth  to  the  edge  of  the  prairie  opposite  the  Puente  oil 
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field.  The  formations  north  of  the  fault  line,  or  of  the  line  *of 
unconformity,  show  the  usual  variety  of  flexures,  the  shale  being 
especially  crumpled,  the  Puente  sandstone  leas  so.  Syncline  and 
anticline  appear  with  a  few  secondare*  faults,  parallel  to  the  main 
fracture.  ^Vn  instance  of  the  minor  faults  is  to  be  found  in  the 
face  of  th^  ridge  between  the  east  and  west  forks  of  Brea  Canyon, 
where  Puente  sandstone  lies  vertically  against  slightly  undulating 
beds  of  the  lower  division  of  the  Puente  shale,  indicating  the  drag- 
ging do\ni  of  the  younger  horizon  in  connection  with  the  sharp  fold 
from  which  the  chief  displacement  has  been  developed.  Toward  the 
crest  of  the  hills  is  the  main  axis  of  the  general  anticline,  the  fold 
being  here  somewhat  modified  by  the  radiate  flexure  passing  to  the 
northeast  between  the  forks  of  Brea  Canvon. 

The  position  assumed  by  the  Fernando  beds  south  of  the  Puente 
fault  is  of  the  greatest  interest  from  a  structural  standpoint.  The  dip 
of  the  conglomerate  and  sandstone  north  of  the  canyon,  opposite  the 
wells  of  the  Brea  Canyon  and  Menges  oil  companies,  is  50*^-90°  N. 
(See  PI.  XI,  sec.  G-II.)  There  appears  to  be  a  considerable  difTer- 
ence  in  the  succession  as  well  as  in  the  composition  of  the  beds  on  the 
two  sides  of  the  gorge,  yet  in  the  uncertainties  of  Uthology  their  corre- 
lation can  not  be  denied  as  (K)ssible.  A  doubt  exists  as  to  whether 
the  strata  immediately  siuith  of  the  supposed  fault  lie  in  an  anticUne, 
as  in  similar  positions  at  several  jH>ints  along  the  hills,  or  whether  the 
conglomerate,  sandst<me,  and  arenaceous  clay  have  been  overturned 
by  dragging  against  the  fracture  plane  in  their  downward  displace- 
ment. At  one  or  two  points  there  is  some  e\ndence  of  the  latter  con- 
dition: at  others  there  is  ecjual  evidence  of  an  anticline;  elsewhere  all 
is  confused.  If  the  anticline  exists,  its  axis  lies  near  the  stream  chan- 
nel in  the  lower  portion  of  the  canyon,  gradually  passing  into  the 
slopes  of  Brea  Kidge  toward  the  east,  to  become  continuous  or  but 
slightly  en  echelon  with  that  of  the  anticline  south  of  the  fault  in  the 
Olinda  field.  The  line  of  seepages  in  the  bottom  of  Brea  Canyon  may 
mark  such  an  axis  and  may  possibly  indicate  a  fracture  developed 
along  the  crest  of  the  fold.  Tlie  most  satisfactory  evidence  of  an 
anticline  aside  from  the  unconnected  northerly  and  southerly  dips 
along  the  canyon  exists  about  the  head  of  the  small  lateral  gulch  in 
which  the  Mengcs  wells  are  situated,  the  Fernando  formation  here 
showing  the  arch  of  a  gentle  fold,  which,  though  lying  close  to  the 
Puente  fault,  may  prove  continuous  with  the  anticline  suspected  as 
coincident  with  the  lowtT  portion  of  Brea  Canyon — its  westernmost 
extension  in  fact.  Moreover,  it  may  be  due  to  the  near  approach  of 
anticlinal  axis  an<l  fault — ])erhaps  to  the  merging  of  one  into  the 
other — that  the  exterior  ridges  of  the  hills  disappear  to  the  west,  the 
fracture  alone  passing  thence  along  the  base  of  the  ridge  opposite  the 
wells  of  the  Puente  Oil  Company.     On  the  other  hand,  near  the  sug- 
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gesled  fault  line  north  of  the  Menges  and  Brea  Canyon  oil  territory 
there  is  marked  confusion  of  the  strata,  and  the  region  is  not  without 
evidence  of  a  simple  overturn  adjacent  to  the  line  of  displacement. 
If  this  be  the  case,  the  line  of  seepages  along  the  bottom  of  Brea 
Canyon  marks  the  line  of  greatest  crushing  in  the  Fernando,  except 
directly  against  the  fault  plane.  Whether  anticline  or  overturn,  how- 
ever, the  general  conditions  bearing  on  the  occurrence  of  the  oil  must 
be  practically  the  same.  The  composition  of  the  Fernando  is  repeated 
in  a  constant  sucx^ession  of  conglomerates,  sandstones,  and  clays  to  the 
bottom  of  the  series,  and  crushing,  equal  under  a  fold  of  either  descrip- 
tion, must  have  produced  equivalent  effects  of  texture  and  structure. 
The  prime  factors  in  the  field  are  the  Puente  fault,  the  crushing 
attendant  on  its  development,  and  the  contact  of  Fernando  and 
Puente  beds. 

OIL    WELLS. 

ITie  cx)mpanies  operating  in  the  Brea  Canyon  field  are  the  Brea 
Canyon,  the  Union,  and  the  Menges.  Other  companies  have  drilled 
wells,  but  thus  far  without  success  The  wells  of  the  Brea  Canyon  Oil 
Company  occupy  a  small  area  on  the  northern  slope  of  Brea  Ridge 
adjacent  to  the  mouth  of  the  canyon,  their  number  being  21.  To  the 
east,  also  on  the  northern  slope  of  the  ridge,  is  the  area  drilled  by  the 
Union  Oil  Company,  32  wells  being  distributed  along  the  strike  of  the 
beds  for  a  distance  of  1 J  miles.  The  Menges  Oil  Company's  property 
adjoins  that  of  the  Brea  Canyon  Company  on  the  west,  lying  just 
west  of  the  mouth  of  Brea  Canyon.     This  company  has  two  wells. 

The  wells  of  the  Brea  Canyon  Oil  Company  are  sunk  in  the  con- 
glomerate and  sandstone  of  the  Fernando  formation,  which  strike 
N.  70°  W.  and  dip  about  50°  S.,  both  with  considerable  regularity. 
The  strata  cut  are  exposed,  in  part  at  least,  in  the  northern  slope  of 
Brea  Ridge  and  along  the  stream  bottom,  and  include  the  bitumen- 
bearing  sandstone  referred  to  on  a  preceding  page.  It  is  impossible, 
however,  to  affirm  that  these  horizons  have  furnished  even  a  portion 
of  the  oil  yielded,  so  at  variance  are  the  records  of  the  wells  when  com- 
pared one  with  another  and  with  surface  exposures.  It  may  be  that 
owing  to  the  crushing  that  has  taken  place  adjacent  to  the  fault  and 
its  possible  extension  to  the  region  of  the  wells  oil  has  filtered  from  the 
beds  originally  containing  it  into  others  until  there  has  been  a  general 
diffusion  of  the  fluid  through  the  more  porous  strata  along  channels 
that  for  some  reason  have  more  readily  permitted  migration.  In 
marked  contrast,  however,  to  the  fine  wells  of  this  company  on  the 
south  side  of  the  canyon  are  those  on  the  north  side,  where  in  strata 
far  more  disturbed  little  or  no  success  has  been  attained. 

The  wellsjof  the  Brea  Canyon  Oil  Company  vary  in  depth  from  600 
to  nearly  2,000  feet,  in  production  from  12  to  perhaps  1,000  barrels 
per  day,  in  the  gravity  of  their  oil  from  18°  to  26°  B.     The  heavier 
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oil  is  said  to  come  from  the  upper  sands,  the  lighter  from  the  lower. 
The  product  of  the  wells  is  run  to  a  common  tank  with  a  resultant 
gravity  of  between  21°  and  22°  B. 

The  westerly  wells  of  the  Union  Oil  Company  adjoin  on  the  east 
those  of  the  Brea  Canyon  Company,  and  the  territory  in  which  they 
are  drilled,  except  for  a  slight  undulation  of  the  strike  from  a  few 
degrees  north  of  west  to  an  equal  amount  north  of  east,  is  strati- 
graphically  and  structurally  similar  so  far  as  surface  exposure's  indi- 
cate. A  marked  difference  in  the  productiveness  of  the  two  areas 
has  been  revealed  by  development,  however,  the  many  conditions  in 
depth  familiar  to  all  students  of  oil  occurrence  probably  being  suffi- 
ciently variant  in  the  two  areas  to  cause  the  widely  differing  results 
obtained.  It  is  unsafe  as  a  general  nile  to  predicate  the  success  of  a 
proposed  group  of  wells  upon  that  of  a  group  already  drilled,  and,  on 
the  other  hand,  it  is  equally  difficult  to  offer  a  tenable  reason  for  the 
superior  yield  of  one  area  over  another,  the  conditions  available  for 
observation  in  the  two  being  practically  the  same.  Where  there  is  a 
noticeable  variation  in  surface  conditions  between  two  localities 
there  is  likely  to  be  an  equal  variation  in  underground  conditions, 
and  it  would  not  be  unreasonable  to  expect  a  marked  difference 
in  the  results  of  drilling.  In  illustration  of  this  may  be  compared 
the  eastern  part  of  the  Union  Oil  Company's  tract  in  Brea  Canyon 
and  the  western  part  already  referred  to.  In  the  eastern  part  the 
strata  show  a  distinct  bowing  to  the  south,  and,  moreover,  the  area 
is  in  proximity  to  a  complex  of  folds  that  are  traceable  from  the 
Olinda  field.  The  conditions  in  the  western  part  are  more  regular, 
the  bods  dipping  rather  uniformly  toward  the  south.  While  in  the 
light  of  experience  it  would  be  impossible  to  predict  whether  the 
eastern  area  would  be  more  or  less  productive  than  that  a  mile  to  the 
west,  it  would  be  a  fair  inference  that  there  would  be  a  material  differ- 
ence in  the  yield  of  the  two,  and  such  a  difference  has  been  found  by 
exploitation. 

The  territorj'  of  the  Menges  Oil  Company,  which  adjoins  that  of  the 
Brea  Canyon  Company  on  the  west,  is  structurally  at  variance  with 
both  ])ro(luctive  tracts  d(»scribed  above  and  has  so  far  yielded  smaller 
wells.  The  general  horizon  at  whicli  oil  is  obtained  by  the  Menges  and 
th(»  Brea  Canyon  companies  is  the  same,  but  between  the  two  tracts, 
strongly  dov(*loped  at  the  sliarp  bend  in  the  canyon,  is  a  compound 
fl(»xure  involving  the  oil-bcMiring  strata,  in  })art  at  least,  of  both  proper- 
ties. The  flexure  is  as  local  as  it  is  sharp,  and  disappears  within  a 
short  distance  of  the*  stream.  In  the  Menges  tract,  however,  the  strata 
are  more  disturbed  than  in  that  of  the  Brea  Canyon  Company,  show- 
ing local  and  abnipt  variations  in  both  strike  and  dip,  at  one  or  two 
points  witli  distuict  overturns  having  a  northerly  dip. 

The  foregoing  discussion  has  been  carried  to  considerable  length  at 
tliis  point  IxTause  of  the  t}^)ical  example  afforded  by  the  Brea  Can- 
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yon  field  of  the  varying  conditions  attendant  on  the  occurrence  of 
petroleum  within  a  comparatively  small  area.  This  field  illustrates, 
also,  the  impossibility  of  offering  a  definite  opinion  regarding  the 
probable  productiveness  of  a  particular  territory,  an  opinion  fre- 
(juently  asked  of  the  geologist  by  all  interested  in  the  petroleum 
industr}'. 

OLINDA  FIELD. 
LOCATION. 

The  Olinda  oil  field  lies  6  miles  northeast  of  FuUerton,  just  within 
the  southern  edge  of  the  Puente  Hills,  near  the  entrance  to  Soquel 
Canyon.  It  is  connected  with  the  main  line  of  the  Atchison,  Topeka 
and  Santa  Fe  Railway  by  a  branch  from  Richfields,  4  miles  south. 
As  developed,  the  field  extends  along  the  strike  of  the  measures,  N. 
6o°-70°  W.,  about  a  mile  and  a  half,  the  breath  of  the  oil-bearing  zone 
varj-ing  from  one-eighth  to  one-third  of  a  mile.  The  field  is  supplied 
with  water  from  wells  a  mile  or  two  out  in  the  valley.  In  the  immedi- 
ate vicinity  of  the  productive  area  the  principal  features  of  topography 
include  tlie  main  mass  of  hills,  an  exterior  ridge  which  borders  Tele- 
j]^apli  Canyon  on  the  south  and  extends  for  a  mile  beyond  the  entrance 
to  Soquel  Canyon,  and  ^n  inner  valley  separating  the  hills  from  the 
exterior  ridge.  Development  has  taken  place  in  this  valley  and  on 
the  lower  slope  of  the  main  mass  of  the  hills  to  the  north.  (See 
PI.  XV.) 

GEOLOGY. 

The  formations  involved  in  the  Olinda  field  embrace  the  upper  and 
lower  Puente  shales,  the  Puente  sandstone,  and  the  Fernando  con- 
glomerate, sandstone,  and  arenaceous  clay.  The  lower  Puente  shale, 
the  homologue  of  that  in  the  Puente  oil  field,  is  exposed  principally 
to  the  east  of  the  developed  territory^  along  Soquel  and  Carbonne 
canyons,  entering  but  slightly  into  the  higher  portions  of  the  ridges. 
The  Puente  sandstone  is  confuied  entirely  to  the  main  body  of  the 
hills,  extending  north  and  east  from  the  edge  of  the  field  for  many 
miles  and  forming  the  cap  rock  on  all  the  higher  portions  as  far  as  the 
Chino  divide.  The  upper  shale  is  not  well  developed,  and  it  is  ques- 
tionable whether  it  is  present  at  some  places  in  more  than  a  trace. 
The  Fernando  formation  constitutes  the  mass  of  the  ridge  south  of 
Telegraph  Canyon,  the  point  of  the  ridge  between  Telegraph  and 
Soquel  Canyons,  the  hills  west  of  the  entrance  to  Soquel  Canyon,  and 
the  low  bench  lands  between  the  latter  and  Brea  Kidge,  at  the  west 
end  of  the  field.  It  finally  enters  Drea  Kidge  and  })asses  westward 
to  the  Brea  Canyon  field.  It  also  underlies  a  considerable  portion  of 
the  interior  valley.  These  formations  all  extend  to  the  region  of 
Santa  Ana  River. 
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STRUCTURE. 


The  Olinda  oil  fields  lie  on  the  southern  limb  of  the  general  anti- 
cline of  the  Puente  Hills.  The  prevailing  dip  of  the  strata  is,  there- 
fore, to  the  southwest,  but  an  opposite  dip  is  encountered  at  many 
places  by  reason  of  subordinate  folds  developed  on  the  flanks  of  the 
principal  flexure.  The  axis  of  the  main  fold,  which  trends  N.  65°- 
TO""  W.,  lies  somewhat  less  than  a  mile  north  of  the  oil  belt,  those  of  the 
lesser  folds  traversing  the  intervening  spac«. 

The  northern  edge  of  the  oil  belt,  which  is  closely  coincident  with 
the  base  of  the  niahi  bodv  of  the  hills,  is  the  locus  of  an  extremely 
shaip  fold  that  has  many  of  the  attendant  features  of  a  fault.  In 
immediate  proximity  to  it,  also,  is  a  trace  of  the  contact  between  the 
Fernando  and  older  formations,  but  whether  this  is  a  plane  of  fault- 
ing or  of  unconformity  it  is  diflicult  to  say.  Perhaps  the  conditions 
are  the  combined  results  of  the  two,  for  the  evidence  for  each  at  one 
point  or  another  seems  almost  ccmclusive.  The  formations  which  are 
in  ccmtact  art*  the  Puente  sandstone  and  the  shales  beneath  and 
above  (m  the  north,  and  the  conglomerate,  sandstone,  and  clay  of  the 
Fernando  format iim  on  the  south. 

The  zone  of  disturbed  strata  is  traceable  westward  directly  into 
Biva  Canyon  and  eastward  across  the  poiift  of  the  ridge  between 
Soquel  and  Telegraph  canyons  well  into  the  hills  south  of  the  latter. 
It  is  marked  in  numerous  places  by  hea\y  seepages  of  oil,  which,  how- 
ever, apiH»ar  to  be  from  the  Fernando  rather  than  from  the  older 
IhhIs.  Beyond  Telegraph  Canyon  the  examination  was  not  con- 
ducteil  in  detail,  but  it  is  a  significant  fact  that  in  the  vicinity  of 
Santa  Ana  Canyon,  dirtvtly  in  the  line  of  maximiun  crushing  in  the 
Olinila  fleKl,  is  another  art*a  of  disturbance  found  by  Mr.  Homer 
Hamlin   in   a   hurried   inspectiim   of   the  geologic  conditions   there 


exist  mg. 


Tlio  evidence  for  a  fault  in  the  Olinda  field  consists  in  an  irr^ular 
succession  of  bods,  a  zone  of  crushed  strata  for  200  or  300  feet  on 
either  side  of  the  interformatituialline,  sharj)  flexures  with  local  down- 
ward curve  of  tlie  Puente  beds  *»n  the  north  of  the  suggested  plane 
of  displacement  and  iipwanl  UmuI  o{  the  Fernando  on  the  south, 
and  ihe  hiirh  inclination  of  hoih  formations.  These  features  als4> 
aiiosi  lo  I  he  ilcvdopment  i.f  the  fraciun^  subsei|uent  to  the  deposi- 
tion of  the  Fernando,  althou^^i  prior  ti^  this  jx^riixl  faulting  might 
liavo  taken  place  alon-  a  line  praiticallv  coincident  with  the  later 
ilisplacemeni.  In  fact,  ilieiv  is  ample  proof  in  the  liills  area  that 
tlio  rocks  of  tlie  Pueme  luul  bivn  considerablv  folded  before  the  Fer- 
nando  fornianon  Nxas  laid  down  upon  them,  and  it  mav  be  that  thev 
were  fauheil  as  well. 
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The  suggestion  of  unconformity  is  borne  out  by  divergence  in  dip 
and  strike  and  by  the  presence  in  the  Fernando  of  materials  unmis- 
takably derived  from  the  older  beds.  It  is,  moreover,  in  harmony 
with  observations  throughout  a  large  portion  of  the  Coast  Range. 
The  fact  that  in  the  Glinda  field,  therefore,  the  Fernando  formation 
lies  at  one  point  against  the  lower  shale  of  the  Puente  formation,  at 
another  against  the  upper  shale,  and  at  still  another  in  contact  with 
the  Puente  sandstone,  may  be  attributed  to  unconformity,  to  faulting, 
or  to  both.  As  already  mentioned,  the  writer  inclines  to  the  belief 
that  both  of  these  causes  have  contributed  their  part  in  the  develop- 
ment of  the  existing  conditions. 

The  principal  features  of  structure  in  the  Olinda  field  will  now  be 
taken  up  in  somewhat  greater  detail.  In  the  eastern  third  of  the  field, 
from  the  vicinity  of  the  gulch  containing  Santa  Fe  wells  Nos.  21,  32, 
36,  and  38,  eastward  to  the  Columbia  ground  and  Soquel  and  Tele- 
graph canyons,  there  appear  to  be  two  divergent  linBs  of  stnicture,  the 
southern  line  marking  the  trace  of  the  main  fault,  or  of  its  alternative 
plane  of  unconformity  between  the  Fernando  and  the  older  beds, 
maintaining  the  general  trend  of  N.  65° — 70°  W.,  and  passing  across  the 
lower  portion  of  Telegraph  Canyon;  the  northern,  a  line  of  severe 
crusliing,  extending  more  directly  eastward  or  even  a  little  north  of 
east  and  following  the  gorge  of  Soquel  Canyon.  The  northern  line  is 
confined  wholly  to  the  Puente  formation.  The  combined  effect  of 
faulting  and  folding,  together  with  the  divergence  in  strike  noted,  has 
brought  to  the  surface,  north  of  the  divisional  line  between  Puente  and 
Fernando,  beds  gradually  lower  in  horizon  toward  the  east,  the  pre- 
vailing dip  being  25°-60°  N.  As  the  divergence  increases  additional 
crumples,  some  of  them  extremely  sharp,  appear  in  the  Puente  beds. 

Immediately  north  of  the  northern  of  the  two  divergent  lines 
referred  to  above 4ind  close  to  the  northern  line  of  wells  is  located  the 
axis  of  the  general  syncline  that  is  so  persistent  and  conspicuous  a  fea- 
ture along  the  northern  border  of  the  Olinda  field.  Its  trend  is  N.  65° 
W.  and  it  is  especially  prominent  in  the  Puente  sandstone.  This  syn- 
cline is  of  especial  interest  near  the  center  of  sec.  9,  where  are  clustered 
several  wells  of  the  Santa  Fe,  FuUerton  Consolidated,  and  Columbia 
(Puente  lease  No.  1)  oil  companies.  At  this  point  there  is  consider- 
able uncertainty  regarding  the  stratigraphic  horizon,  both  from  the 
crumpled  condition  of  the  beds  and  from  the  lack  of  distinguishing 
characteristics.  The  Puente  sandstone  appears  a  short  distance 
north  of  the  wells,  dipping  to  the  south,  but  about  tlie  wells  the  strata 
dip  northward  and  have  more  the  nature  of  arenaceous,  granular,  and 
muddy  shale,  ynth  traces  of  the  siliceous  variety,  in  one  instance 
faintly  organic.  On  the  whole  the  formation  bears  considerable 
resemblance  to  that  underlying  the  Puente  sandstone  along  the  lower 
slope^i  of  Soquel  Canyon  east  of  the  Columbia  wells  (lease  No.  1),  and 
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vet  it  Ls  not  unlike  certain  members  of  the  Fernando.  The  writer  is 
inclined  to  place  the  beds  in  the  Puente  and  to  regard  the  area  as  lying 
within  a  zone  of  especial  disturbance  that  is  manifest  along  both  the 
main  fracture  and  its  northern  branch,  in  all  probability  in  an  inter- 
fault  block.  The  syncline  is  traceable  in  strike  from  north  of  east 
through  north  to  north  of  west,  and  in  a  dip  correspondingly  variable 
from  north  to  west  and  then  to  south  around  the  east  end  of  the 
tnnigh,  this  being  especially  manifest  in  the  heavier  sandstones  at 
the  i)oint  occupied  by  the  FuUerton  wells,  which  lie  close  to  the  syn- 
clinal axis  or  a  short  distance  off  on  its  southern  limb,  ftlvidences  of 
the  syncUno  continue  eastward  to  the  bottoms  of  Soquel  Creek  in  a 
constant  repetition  of  the  structural  features  of  the  Columbia  ground 
(lease  No.  1),  a  westerly  dip  along  the  axial  line  locally  as  high  as  45** 
being  especially  noticeable.  Beyond  Soquel  Canyon  the  identity  of 
the  syncline  Is  lost. 

Most  of  the  Columbia  wells  (lease  No.  1)  are  located  on  the  south 
side  of  the  synclinal  trough:  some,  however,  are  close  to  the  axis, 
whih*  two  or  three  of  excellent  yield  appear  to  be  in  strata  that  dip  to 
th«»  south  or  are  intensely  cnished.  One  of  the  deeper  wells  in  which, 
up  to  the  time  of  the  investigation,  no  oil  had  been  found  penetrates 
at  the  ci>Uar  the  organic  shale  of  the  Clients.  The  others,  which  start 
in  heavy  sandstone,  pnibably  of  the  Puent«  formation,  are  highlj- 
im>ductive. 

The  easterly  wells  of  the  Santa  Fe  and  those  of  the  FuUerton  and 
Cohiinhia  oil  (companies  appear  thus  to  have  been  drilled  in  the  Puente 
formation,  in  ground  whose  stnicture  is  somewhat  uncertain.  Most 
of  tliein  lie  a  littU^  south  of  the  line  of  maximum  crumpling.  It  may 
bt^  iiifernnl,  then^fort\  that  the  horiziin  of  their  oil?  is  approximat<»ly 
tliat  of  tl\e  oils  o{  the  Puente  Oil  Company's  wells  5  miles  farther  west. 
Morctn  er,  the  logs  of  the  wells  uulicate  the  presence  in  depth  of  shale 
similar  to  that  t>f  tlie  Puente  oil  field,  whereas  in  other  portions  of  the 
Santo  Ko  atva  the  sinita  an^  of  the  more  oj>en  and  porous  nature 
elianirteristir  of  the  Fernando.  This  similarity  of  strata  penetrated 
ill  tlu^  Puente  lieKI  and  the  east  end  of  the  Olinda  field  accounts  for  the 
siniihiritN  ol*  the  oils  of  the  two  Waliiit^.  The  CTavitv  varies  between 
-V^'  jiiul  :i.'v'  Pi.  the  vul  of  the  (Miiula  tioKl  being  somewhat  the  lighter. 

Tn  piral  l*vuM\to  shaio  \\  itl\  >toop  dip  is  e>*jH^sed  a  few  feet  east  of  the 
Cohiinhia  rainp  yloaso  Nw  P.  several  liundnnl  feet  south  of  the  eastern 
wi^lU  o(  this  roiupanx .  The  outoivp  is  in  line  with  others  of  the  same 
nature  up  ShjuoI  Caiwon.  and  ii  is  pn^bably  iH^itinuous^ith  them, 
tho  I'Vrnando  hin  ini:  hero  ori^sstsi  to  Telegraph  Canyon.  Loose 
nIiuIo  tVajMuonts  aro  alsi^  t\unul  over  a  oonsiderable  area  in  the  same 
f'onoral  roi:iiM\  south  o\  th.o  >\ol!s. 

Vlou;*,  tho  luidiUo  ponion  of  tliO  :iold,  in  the  eastern  half  of  the 
iiiahaiu  l,ofius  iraot.  the  sinua  oooupvinc  the  fai*e  of  the  hills  north 


PUENTE  hills:  olinda  field.  129 

of  the  wells  but  south  of  the  syncline,  extending  from  the  region 
described  in  the  foregoing  paragraph,  include' yellow  and  gray  con- 
cretionary sandstone  of  the  Puente  type,  with  the  associated  siliceous 
shale  and  a  succession  of  sandstone  and  arenaceous  shale,  also  yellow 
and  gray  but  apparently  devoid  of  concretions  and  of  the  minor 
organic  forms  that  characterize  the  Puente.  There  appear  to  be  two 
formations  in  juxtaposition — one  undoubtedly  Puente,  the  other 
closely  resembling  the  Fernando.  Their  relations  suggest  the  locus 
of  the  Puente  fault,  a  view  strengthened  by  the  sharp  disturbance 
affecting  the  strata  in  the  adjacent  gulches.  The  strike  of  both 
formations  is  the  same,  about  N.  70°  W.  The  fault  plane,  on  the 
whole,  is  believed  to  pass  a  short  distance  south  of  the  northernmost 
of  the  Graham-Loftus  wells,  No.  17,  but  north  of  the  others  in  this 
vicinity.  With  the  exception  mentioned,  therefore,  all  the  wells  in 
this  part  of  the  field- have  apparently  been  drilled  in  the  Fernando 
formation,  and  this  view  is  borne  out  by  the  fact  that  conglomerate  is 
encountered  at  various  depths  in  the  wells  of  both  the  Santa  Fe  and 
the  Graham-Loftus  companies.  The  position  of  these  wells  is  believed 
to  be  on  the  northern  limb  of  the  subordinate  anticline  south  of  the 
fault. 

Outcrops  of  conglomerate  and  siliceous  shale  about  125  feet  north- 
west of  the  Santa  Fe  No.  12  well  may  be  regarded  as  locating  the  posi- 
tion of  the  main  Puente  fracture  for  this  part  of  the  field.  The  strike 
of  the  conglomerate  ranges  from  N.  85°  W,  to  east  and  west;  the  dip 
35°-40°  N.  The  shale,  as  usual,  shows  large  crumples  for  a  consider- 
able distance  from  the  fault.  The  westernmost  well  of  the  Santa  Fe 
Company,  No.  37,  is  close  to  the  line  of  rupture,  possibly  a  little  to  the 
north  of  it. 

The  structure  just  described  continues  with  some  variation,  not 
only  to  the  west  end  of  the  field,  but  into  Brea  Canyon  and  the  terri- 
tory north  and  south.  The  locus  of  the  fault  as  it  crosses  the  divide 
between  the  Olinda  and  Brea  valleys  is  obscure,  but  it  is  not  far  from 
the  point  of  least  elevation.  North  of  this  point  heavy  beds  of  Puente 
sandstone  lie  in  vertical  or  overturned  position,  bending,  however,  to 
a  southerly  dip  of  20°  or  less  as  they  pass  to  the  summits  of  the  hills 
above.  South  of  the  divide  and  for  a  mile  or  more  along  the  southern 
slope  of  the  ridge  north  of  Brea  Canyon  the  siliceous  shale  of  the 
Puente  outcrops.  Although  this  shale  is  in  natural  seciuence  with  the 
Puente  sandstone  on  the  north,  it  is  believed  that,  on  account-  of  irregu- 
larities in  adjacent  areas,  the  two  beds  are  separated  by  the  Puente 
fault,  or  at  least  by  a  subordinate  fracture.  In  Brea  Canyon  the  s}ti- 
cline  that  in  the  Olinda  field  lies  immediately  north  of  the  fault  dis- 
appears, although  other  flexures  in  considerable  number,  among  them 
a  syncline  of  some  importance,  may  be  observed  along  the  slope  of  the 
hills  to  the  west. 
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In  the  region  of  the  Santa  Fe  wells  the  details  of  structure  for  the 
area  along  the  interior  valley  underlain  by  the  Fernando  conglomer- 
ate, in  which  much  of  the  development  has  taken  place,  are  somewhat 
obscure.  In  a  genoral  way,  however,  it  is  evident  that  ejist  of  tho 
western  group  of  Columbia  wells  (lease  No.  2)  the  strata  are  deflected 
from  their  general  strike  of  N.  65°-70°  W.  to  N.  45**  W.  in  the  vicinity  of 
the  southwestern  Santa  Fe  wells,  thence  bending  to  S.  70**  E.  and 
passing  onward  into  the  ridge  south  of  Telegraph  Canyon.  A  trace 
of  a  similar  and  concentric  deflection,  with  marked  local  folds,  exists 
also  in  the  rocks  of  the  older  formation  northeast  of  the  Fernando  area, 
in  the  hill  slopes  north  of  the  Santa  Fe  village,  and  the  flat  to  the  east. 
The  explanation  may  be  that  compression  took  place  after  faulting, 
affecting  the  strata  in  a  like  manner  on  both  sides  of  the  general  frac- 
ture. Still,  this  occurrence  may  be  a  coincidence  rather  than  one  of 
direct  relationship  in  the  movements  of  the  beds. 

Again,  the  Fernando  formation,  though  of  comparatively  steep 
southerly  dip  in  the  exterior  ridges  of  the  field,  assumes  a  much  lower 
angle  of  inclination  farther  north  in  the  interior  valley  region,  with  an 
actual  northerly  dip,  as  evidenced  by  the  logs  of  the  wells  of  the  Gra- 
ham-Loftus  and  Columbia  oil  companies,  near  the  line  of  the  fault  or 
of  maximum  folds.  (See  PI.  XI,  sec.  I-J,  and  PI.  XVI.)  In  other 
words,  there  is  apparently,  through  at  least  the  western  half  of  Olinda 
Valley,  an  anticline  whose  axis  coincides  with  that  of  the  valley,  trend- 
ing about  N.  65°  W. 

The  anticline  is  clearly  traceable  in  the  eastern  face  of  Brea  Ridge, 
the  axis  passing  tlirough  the  southern  group  of  wells  of  the  Columbia 
Oil  Company  (lease  No.  2),  or  })robably  a  short  distance  to  the  south 
of  all  these  wells.  Evidences  of  the  fold  also  appear  in  the  structural 
lines  that  cross  the  crest  of  the  ridge  diagonally  in  Union  ground,  a 
mile  west  of  the  C^olunibia  wells  (lease  No.  2),  and  in  some  of  the 
gulches  that  cut  the  northern  face  of  the  ridge  in  the  same  vicinity. 
Tho  strikes  and  dips  vary  according  to  the  position  of  the  beds  in  the 
fold.  It  is  possible  that  the  anticline  continues  westward  to  the  Brea 
Canyon  field,  being  identical  with  the  fold  suggested  along  the  line  of 
seepages  in  the  bottom  of  the  valley.  Some  irregularity  is  displayed 
in  the  disposition  of  the  strata  along  the  eastern  third  of  Brea  Ridge, 
the  P^eniando  formation  being  confined  to  the  southern  limb  of  the 
anticline,  though  crossing  to  the  north  of  the  axis  in  the  region  of  the 
Columbia  wells  (lease  No,  2),  and  possibly  farther  west,  in  the  ridge 
between  the  forks  of  Brea  Canyon. 

How  far  to  the  east  the  anticline  extends  is  undetermined.  It  does 
not  appear  in  the  Fernando  at  the  j)oint  of  the  ridge  between  Soquel 
and  Telegraph  canyons,  although  the  Puente  beds  here  have  the  oppo- 
site or  northerly  dip  and  half  a  mile  up  Telegraph  Canyon  show  dis- 
tinct evidences  of  a  fold.     It  may  be  that  the  anticline  continues 
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through  to  this  point,  the  Fernando,  however,  no  longer  bending  over 
the  crown  of  the  arch. 

The  direction  which  the  eastward  extension  of  the  Olinda  field  may 
take  is  somewhat  problematic.  The  development  in  Columbia  ground 
(lease  No.  1 )  follows  the  northern  fracture,  or  at  least  the  line  of  exces- 
sive disturbance  passing  up  Soquel  Canyon  to  the  entrance  of  Car- 
bonne  Canyon;  the  surface  conditions  prevaiUng  in  the  western  half 
of  the  productive  territory,  however,  continue  across  to  Telegraph 
Canyon,  except  that  the  Fernando  conglomerate  is  in  contact  with 
lower  members  of  the  Puente  than  to  the  west.  Apparently  the  beds 
are  somewhat  transitional  in  their  nature,  gray  micaceous  sandstone 
and  shale  lying  beneath  the  Puente  sandstone,  the  precise  horizon 
varying  from  point  to  point.  The*  structure  of  the  lower  beds  is  very 
complicated.  In  the  northern  face  of  the  ridge  between  Telegraph 
and  Soquel  canyons  the  rather  heavy  gray  and  yellow  gritty  sand- 
stone dips  to  the  north,  while  the  associated  brown  argillaceous  shale, 
only  150  feet  distant,  has  a  southward  inclination.  The  strike  of  both 
is  X.  65°  E.  In  the  southern  face  of  the  ridge  the  principal  dip  of  the 
older  rocks  is  45°-80°  N.,  although  half  a  mile  up  Telegraph  Canyon 
the  beds  of  the  same  character  begin  to  show  a  southerly  dip,  which 
is  maintained  well  into  the  hills  to  the  south.  The  conglomerate  south 
of  these  beds  strikes  N.  65°  W.,  nearly  parallel  with  the  axis  of  the 
anticline  referred  to  above;  it  dips  80°-45°  S.,  according  to  the  dis- 
tance from  the  fault  line.  It  rests  upon  older  beds  that  dip  in  some 
places  to  the  north,  in  others  to  the  south,  the  northward-dipping 
rocks  lying  near  the  mouth  of  Telegraph  Canyon.  The  similarity  of 
the  conditions  in  Telegraph  Canyon  and  in  the  western  half  of  the 
Olinda  field  is  thus  obvious,  and  while  there  are  slight  differences  it 
would,  nevertheless,  seem  reasonable,  from  surface  conditions,  to 
expect  equal  chances  for  obtaining  petroleum  along  the  line  of  the 
fault  or  unconformity  in  the  two  localities.  However,  wells  at  some 
distance  from  this  line,  in  the  Fernando  beds  on  the  ridge  south  of  the 
interior  valley,  have  not  yet  proved  successful. 

In  the  discussion  of  the  relations  of  Fernando  to  Puente  in  the  region 
of  Telegraph  Canyon  the  question  of  faulting  or  unconfonnity  arises 
with  the  same  force  as  elsewhere.  The  conditions  are  explicable  on 
the  basis  of  an  unconformity,  the  upheaval  and  erosion  of  the  older 
rocks  prior  to  the  deposition  of  the  Fernando  being  presupposed ;  they 
may  also  be  explained  by  faulting,  or  they  may  be  due  to  the  two 
causes  combined. 

OIL    WELLS. 

The  oil  wells  of  the  Olinda  field  number  over  100,  and  except  a  few, 
chiefly  along  the  outer  ridge,  all  have  been  of  wonderful  productive- 
ness, yields  of  700  to  1,000  barrels  of  oil  per  day  having  been  reached. 
The  maximum  depth  attained  is  3,000  feet     The  wells  are  ranged 
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along  two  lines,  the  northern  group  following  the  zone  of  greatest  dis- 
turbance, together  with  the  fault,  and  the  southern  following  the  land 
line  which  separates  the  properties  of  the  Santa  Fe  and  FuUerton  Con- 
solidated oil  companies  and  having  no  connection  whatever  with  the 
structure. 

The  oils  of  the  Olinda  field  vary  in  gravity  from  12*^  to  35®  B.,  the 
heaviest  being  found  at  the  west  end  of  the  field  in  members  of  the 
Fernando,  those  of  18°  to  20°  B.  in  the  southwestern  part,  also  in  the 
Fernando,  and  those  between  23°  and  35°  B.  in  the  eastern  half  of 
the  productive  area  in  various  horizons  of  the  Puente. 

CHINO  FIELD. 

The  Cliino  oil  field  occupies  a  small  area  on  the  crest  of  the  divide 
between  Socfuel  Canyon  and  the  Chino  A^alley,  5  miles  southwest  of 
the  town  of  Chino.  It  is  located  on  what  appears  to  be  one  of  the 
northeast-southwest  flexures  that  radiate  from  the  main  Puente  anti- 
cline. The  wells,  four  in  number,  are  drilled  in  the  axis  of  the  flexure 
and  on  either  side.  They  i)ierce  the  Puente  sandstone  and  under- 
lying shale,  but  the  details  of  their  logs  were  unavailable  at  the  time 
of  the  writer's  visit.  Aside  from  their  commercial  value,  they  are  of 
especial  interest  as  suggesting  the  possibilities  of  at  least  some  of  the 
subordinate  folds  in  the  hills. 

CONCIiUSIOXS  C'ONCEHNING  Fl  Tl  KE  I>KAT!:iiOPMET<rr. 

Whetlier  petroleum  will  be  obtained  north  of  the  line  of  maximum 
disturbance  in  the  Puente  fault  zone,  in  rocks  adjacent  thereto,  is 
(juestionable.  Thus  far  wells  in  tliis  position  have  been  unsuccessful. 
A  reservoir  of  coarse  sand  or  other  o[)en-textured  rock  is  filled  with 
oil  at  the  expense  of  the  finer  strata  in  which  it  may  prove  to  have 
been  but  temporarily  stored,  or  in  some  of  which  it  may  have  even 
originated,  lender  conditions  such  as  have  been  described,  it  may  be 
inferred  that  in  the  region  of  the  fault,  along  the  southern  face  of  the 
Puente  Hills,  the  oil  has  been  drawn  from  the  beds  north  of  the  frac- 
ture zone  into  the  more  crushed  and  hence  more  open  and  porous 
strata  of  tlu*  same  age  south  of  it,  and  also  into  the  still  more  receptive 
res(TV()ir  of  coarse  s(»(linients  presented  in  the  Fernando  formation. 
How  threat  an  area  nortli  of  the  fault  may  have  thus  been  drained  it 
is  impossible  to  say. 

An  argument  in  favor  of  productiveness  of  the  Puente  formation 
away  from  the  zone  of  faults  is  presented  by  the  Puente  Oil  Com- 
pany's wells,  which  are  drilled  in  an  anticline  in  the  lower  division  of 
this  formation.  Similar  evidence  is  also  offered  by  the  wells  of  the 
Chino  Oil  Company,  which  penetrate  the  Puente,  including  the  sand- 
stcme,  on  a  fold  subordinate  to  the  main  Puente  anticline,  yet  not  far 
from  its  axis.     That  the  lower  Puente  shale  in  these  hills  is  generally 
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oil  bearing  in  some  degree  is  recognized,  that  the  Puente  sandstone  is 

also  impregnated  with  bitumen  is  evident,  but  that  the  shale  and  the 

associated  sandstone  are  everywhere  impregnated  to  such  an  extent 

as  to  render  them  of  economic  value,  under  structural  conditions  that 

would  be  regarded  as  favorable,  is  improbable. 

PETROIiEUM  OF  THE  PUENTE  HlliliS  DI8TIIICT.0 

YIELD  AND  GRAVITY  OF  OIL  IN  DIFFERENT  FIELDS. 

The  yield  of  the  individual  productive  wells  in  the  Puente  Hills 
varies  from  1  to  over  1,000  barrels  per  day,  those  in  the  Puente 
field  giving  the  lowest  averages  and  those  in  the  Brea  Canyon  field 
the  liighest.     The  wells  of  the  Whittier  field  produce  oil  varying 
from  14°  to  24°  B.,  the  yield  of  the  individual  wells  running  from 
2  or  3  barrels  to  nearly  175  barrels  per  day  (in  one  well),  although 
it  is  said  that  one  or  two  wells  went  as  high  as  400  barrels  at  the 
start.     The  gravity  of  the  Puente  field  oil  runs  from  28°  to  34°  B., 
but  the  average  yield  of  the  wells  is  lower  than  in  any  other  part  of 
the  district,  and  none  of  the  wells  have  gone  much  over  100  barrels 
per  day,  even  in  their  prime.     In  contrast  with  the  low  production 
and  high-grade  oil  of  the  Puente  field  is  the  high  production  and 
medium-gravity  oil  of  the  adjacent  Brea  Canyon  field.     The  gravity 
here  ranges  from  18°  to  26°  B.,  while  some  of  the  wells  yield  as  high 
as  1,000  barrels  per  day.     Several  flowing  wells  have  been  struck  in 
tliis  territory,  one  at  least,  it  is  said,  gushing  with  a  pressure  of 
JHore  than  250  pounds  to  the  square  inch.     The  Olinda  field  fur- 
i^shes  both  high  and  low  grade  oil,  the  high  grade,  with  a  maxi- 
mum of  35°  B.,  coming  from  wells  in  the  northeastern  part  of  the 
fi^ld  yielding  from  2  or  3  to  150  barrels  per  day,  and  the  low  grade, 
^itli  a  range  of  18°  to  20°  B.,  coming  from  wells  in  the  west  end. 
Six  '* gushers^'  have  been  developed  at  Olinda,  one  of  which  is  said 
*^  have  flowed  at  the  rate  of  20,000  barrels  per  day  for  a  short  time, 
^tie  of  the  flowing  wells  on  the  Santa  Fe  property  is  now  (October, 
^^05)  flowing  under  a  pressure  of  100  pounds  to  the  square  inch. 

FACTORS  IN  YIELD  OF  WELLS. 

The  factors  governing  the  yield  of  oil  wells,  aside  from  the  natural 
conditions — ^porosity  of  rock,  pressure,  etc. — are  usually  those  con- 
nected with  the  manipulation  of  the  wells,  such  as  size  of  casing, 
loss  of  tools,  caving  in  of  casing,  or  accidents  of  one  kind  or  another. 
Sometimes,  however,  the  condition  of  the  oil  market  has  a  most 
potent  influence  on  the  production  by  causing  the  partial  or  total 
shutting  off  of  the  wells;  this  has  been  the  cause  of  a  decline  in  the 
production  of  several  groups  in  the  Puente  Hills  district  during  1905. 

a  For  a  discussion  of  the  physical  and  chemical  properties  of  the  oil  of  the  Puente  Hills,  see  pp. 
210-217. 
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The  yield  of  most  wells  becomes  less  with  the  lapse  of  time.  This 
decline  is  generally  more  marked  during  the  first  few  months  of  the 
weirs  life  than  later,  when  the  conditions  governing  the  flow  appear 
to  become  more  stable.  PI.  XVII,  giving  the  average  daily  yield 
by  months  of  a  group  of  wells  in  the  Puente  Hills  district,  illustrates 
graphically  the  common  variations  in  the  yield.  The  minor  fluctua- 
tions in  the  curves  are  usually  traceable  to  the  sanding  up  or  clean- 
ing out  of  the  wells  or  to  other  local  causes. 

ASSOCIATED  HYDROCARBONS. 

Brea  and  gas  are  the  only  hydrocarbons  associated  with  the  oil 
in  the  formations  of  the  Puente  Hills  district.  Brea  (sand  or  soil 
impregnated  with  oil  from  seepages,  the  volatile  substanc-es  having 
evaporated)  is  found  in  all  of  the  fields.  The  largest  deposits  in 
the  district  are  in  Brea  Canyon,  on  the  south  slope  of  which  are 
considerable  areas  covered  by  the  material.  No  practical  use  has 
been  made  of  it  except  locally  for  road  dressing. 

Nearly  all  the  wells  in  the  territory  under  discussion  yield  more 
or  less  gas,  especially  in  the  earUer  stages  of  their  existence.  In 
some  localities  the  gas  contains  a  considerable  percentage  of  hydro- 
gen sulphide,  to  judge  by  the  odor  encountered  in  the  vicinity  of 
certain  wells;  in  others  the  gas  is  of  such  a  quality  as  to  be  used 
profitably  both  in  the  generation  of  power  by  gas  engines  and  for 
domestic  purposes.  Among  the  companies  making  use  of  the  gas 
derived  from  their  wells  are  the  Santa  Fe,  in  the  Olinda  field,  and 
the  Murphy,  in  the  Whittier  field.  The  Santa  Fe  Company  is  said 
to  use  gas  entirely  for  all  pur]K)ses  requiring  the  generation  of  heat 
and  light  on  its  property.  Some  years  ago  a  well  yielding  gas 
under  strong  pressure  was  struck  south  of  Wliittier,  in  the  western 
extension  of  the  Coyote  Hills  anticline.  This  well  never  furnished 
any  oil,  and  as  the  gas  gave  out  the  hole  was  abandoned. 

STORAGE  AND  TRANSPORTATION. 

With  the  exception  of  the  oil  in  the  Olinda  field,  much  of  which  is 
stored  in  opcMi  earthen  reservoirs,  most  of  the  oil  of  the  Puente  Hills 
district  is  stored  in  circular  metal  tanks.  These  tanks  are  usualK' 
covered,  and  var}^  in  capacity  from  o-barrel  settling  tanks  to  stor- 
age tanks  holding  about  55, ()()()  barrels.  The  tankage  of  the  Whit- 
tier field  is  something  over  200, 000  barrels;  that  of  the  Puente 
field,  including  the  Chino  reihiery,  over  100,000  barrels;  that  of  Brea 
Canyon  approximately  85,000  barrels,  and  that  of  the  Olinda  field 
possibly  200,000  barrels.  In  addition  to  this,  the  Union  Oil  Com- 
pany has  a  storage  capacity  of  about  150,000  barrels  at  Norwalk, 
the  center  of  its  pipe-line  system,  and  of  37,500  barrels  at  San  Pedro, 
its  shipping  point  by  boat. 
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Tlie  Union  Oil  Company  owns  all  the  longer  pipe  lines  in  the  dis- 
trict, with  the  exception  of  the  IB-mile  3-inch  line  of  the  Puente 
Oil  Company  from  its  property  to  its  refinery  in  Chino  and  the  3-inch 
line  of  the  Murphy  and  4-inch  line  of  the  Central  oil  companies 
from  their  wells  in  the  Whittier  field  to  Los  Nietos,  3  miles 
farther  west.  The  Union  lines  comprise  17  miles  of  5-inch  pipe 
from  San  Pedro  to  Non^^alk;  15  miles  of  4-inch  (some  5-inch  also) 
from  Norwalk  to  I^s  Angeles;  12  miles  of  4-inch  from  Norwalk  to 
Brea  Canyon;  3  miles  of  4-inch  from  Brea  Canyon  to  Olinda,  and 
4  miles  of  4-inch  from  Whittier  to  a  junction  with  the  Norwalk-Brea 
Canyon  line. 

The  oil  is  shipped  from  OUnda  and  Los  Nietos  over  the  Atchison, 
Topeka  and  Santa  Fe  Railway,  and  the  Southern  Pacific  Company 
has  connections  at  Whittier  and  Los  Nietos  and  also  at  the  Puente 
Companys  refinery  at  Chino.  The  Union  Oil  Company  is  the  only 
one  shipping  oil  by  water  from  this  district,  its  loading  point  being 
San  Pedro,  which,  as  already  mentioned,  is  coimected  by  pipe  line 
with  Norwalk  and  thence  with  all  the  fields  of  the  Puente  Hills. 

UTILIZATION  OF  THE  OIL. 

Much  the  larger  part  of  the  oil  produced  in  the  Puente  Hills  is  used 
in  southern  California.  Some  of  the  product,  however,  is  exported 
and  shipments  have  been  made  to  Alaska,  Washington,  Oregon,  Ari- 
z<^)na,  New  Mexico,  the  Hawaiian  Islands,  and  even  to  Chile.  In 
Alaska  the  oil  is  used  principally  for  the  development  of  power  for 
mining  purposes,  while  in  Washington  it  is  coming  into  direct  com- 
petition with  the  local  coal,  which  it  is  supplanting  for  purposes  of 
gas  production  and  as  a  fuel.  The  cliief  uses  for  oil  in  Arizona  and 
New  Mexico  at  present  are  in  connection  with  mining.  In  the 
Hawaiian  Islands  the  oil  is  used  principally  for  fuel  in  the  refining  of 
sugar  and  for  the  development  of  power  needed  in  the  irrigation  sys- 
tems on  the  great  plantations.  In  southern  California  it  is  used  for 
the  following  purposes,  named  in  the  order  of  the  amount  consumed : 
Fuel,  illuminants,  the  direct  development  of  power  in  gas  engines, 
oiling  roads,  and  lubricants. 

A  new  use  for  oil  that  has  been  developed  during  the  past  five  years 
is  for  the  purpose  of  road  dressing.  California  is  virtually  without 
rain  for  two-thirds  of  the  year,  and  as  a  result  the  subject  of  dusty 
highways  is  one  of  paramount  importance.  It  has  been  found  by 
experiment  that  the  heavy  oils  not  only  settle  the  dust  but,  if  prop- 
erly applied  to  the  road,  produce  a  springy  surface  which  closely 
approaches  that  of  asphalt  paving.  The  usual  method  of  application 
is  to  scratch  or  break  up  the  surface  of  the  road  to  the  depth  of  an 
inch  or  more,  sprinkle  on  the  oil  by  means  of  certain  mechanical 
devices,  and  finally  spread  a  thin  coating  of  sand  over  the  whole. 
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This  soon  becomes  packed  and  the  volatile  constituents  of  the  oil 
evaporate,  leaving  a  dustless,  springy  surface  of  asphalt,  soil,  and 
sand.     Several  municipalities  use  the  oil  process  entirely  for  their  city 
streets  and  hundreds  of  miles  of  country  roads  in  southern  California 
are  treated  in  a  similar  manner.     A  recent  judicial  ruling  which  holds 
that  the  principle  of  road  oiling  is  not  patentable  has  greatly  stimi*— 
lated  this  use  for  the  heavy  oils.® 

PRODUCTION. 

The  gross  production  of  petroleum  in  the  Puente  Hills  district  fron  ^ 
1899  to  1904,  inclusive,  was  8,241,081  barrels,  as  follows: 


Production  of  oil  in  Puente  Hills  district,  1899-1905, 

Barrels.  Barrels. 

1899 217,599  '  1903 2,545,318- 

1900 511,550  !  1904 2,328,064 

1901 909,588  j  1905 2,007,021 

1902 1,  728,  962   . 


These  figures  were  compiled  from  data  furnished  by  the  officers  of 
all  the  producing  companies.  Previous  to  1899  the  oil  produced  in 
this  district  came  almost  entirely  from  the  Puente  field. 


PRICES. 


The  Union  Oil  Company  has  furnished  the  following  table,  showing 
the  average  price  per  barrel  paid  for  crude  oil  (average  gravity 
1S°   19°  B.)  at  the  wells  in  the  Puente  Hills  district: 


Xvenujc  price  per  barrel,  m  rentit,  paid  for  crude  oil  at  tfie  wells  j  Puente  Hills  district. 


.hmuary 

February 

Man-lj. .'. 

April 

May 

.hiilr 

July 

August 

SrptiMiibcr 

Ot'tolMT 

Novrtiihrr 

Dtvcinbor  

Avorapo  for  your. 


I'JOl. 


SO 


lfl02. 


80 
80 


:VMO 
35^6 


40 
40 
60 


1903. 


,1 


40 
53 
53 
44 
50 
51 
55 
54 
55 
56 
55 
63 
53 


19(M. 


60 
56 
57 
57 
58 
56 
59 
57 
59 
56 
55 
55 
57 


1905. 


44 

r>3 

54 
48 
43 
45 
13 
42 
41 


46 


a  For  a  «h'tail«'<l  «h'S(ription  of  tlio  road-oiling  prcHvss  hoc  Pnitzmnn.  PhuI  W.,  Production  and  use  ot 
potroloum  in  Califoniiu:  Bull.  California  State  Mining  Bureau  No.  32,  1904. 
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OrL  COMPANIES  IN  PUEKTE  Hllil/S  DISTRICT. 

The  following  list  gives  the  names  of  the  companies  that  have  put 
down  wells  in  the  different  fields  of  the  Puente  Hills  district,  with  the 
number  of  wells  drilled  by  each.  Those  marked  with  an  *  are  not 
operating. 

Companies  and  number  of  wells  in  Puente  Hills  district^  1905. 


Name  of  company. 


^■■^^^.^  Canyon 

|*-»^"»a  Viata  ♦ 

fLftlta* 

T^*^  ^Hil  of  Los  Angela 

™-«*.»dler  (now  Murphy)* 

•^  i  mrgo  Land  and  Oil  ♦ 

,c»l Gambia  Oil  Producing  (lease  No.  2) 
'^       tWhlttier* 

my 

erton 

,^-*Herton  Consolidated 

;  ^l^en  Gate  * 

L^'^^.ham-Loftus 

5  ^  "*dl8on  ♦ 

J^^^lden  ♦ 

f*-c>«ne 


ra*. 


f^^Vw*. 

Angeles  Petroleum*. 


S*^'^8«« 

>5^rphy 

^,^w  England* 

^orth  Whittler* 

V'inda  Crude* 

JaloAlto 

raJoSoIo* 

Pasadena 

Price* 

Puente 

Puente  (Columbia  lease  No.  1) . . 

Sanu  Fe  Ry 

Strong  ♦ 

Tumbull  Canyon 

Turner 

Union 

Union  (Sansinena)* 

Warner 

Whlttier  Consolidated  * ; 

Whlttier  Crude 

Whittier-Filmore 

Whlttier  Grand* 

Whlttier  Oil  and  Development*. 

Whlttier  Producers* 


Field. 


Brea  Canyon . . 

Puente 

Whlttier 

....do 

do 

Chino 

Olinda 

Whlttier 

.....do 

Ollnda 

do 

La  Habra 

Ollnda 

do 

Whlttier 

do 

Olinda 

Whlttier 

La  Habra 

Brea  Canyon.. 

Whlttier 

La  Habra 

Whlttier 

OUnda 

Whlttier 

do 

(?) 

Whlttier 

Puente 

Olinda 

do 

Whlttier 

do 

do 

Brea  Canyon.. 

La  Habra 

Whlttier 

do 


Number 
of  wellp. 


20 
1 
3 

40 
3 
4 

12 
2 
9 

12 

16 
1 

IS 
1 
1 

18 
1 
1 
1 
2 

21 
3 
2 


(?) 
(?) 


.do. 
.do. 
.do. 
.do. 
.do. 


1 
1 

(Wi 

28 

49 

3 

1 

8 

30 

9 

8 

2 

9 

2 

1 

1 

1 


THE  LOS  ANGELES  OIL  DISTRICT,  SOUTHERK 

CALIFORNIA. 


By  Ralph  Arnold. 


IXTllO  DUCTION. 

During  the  summer  of  1902  Mr.  George  II.  Eldridge  spent  about  two 
weeks  in  the  vicinity  of  Los  Angeles  collecting  data  concerning  the 
geology  and  oil  production  of  the  region,  but  owing  to  poor  he^tlth  for 
a  long  time  previous  to  his  death  in  1905  he  had  done  little  toward 
working  this  information  into  a  report.  Since  Mr.  Eldridge's  visit  the 
city  field  has  been  considerably  modified  by  the  abandonment  of  many 
wells  and  the  present  state  of  development  of  the  Salt  Lake  field  has 
been  brought  about.  It  has  therefore  been  necessary  to  make  a  new 
and  more  detailed  examination  of  the  same  region  in  order  to  prepare  a 
suitable  report. 

ACKNOWIii:D«MENT8. 

Tlie  writer  wishes  to  fully  acknowledge  the  value  of  Mr.  Eldridge's 
notes,  which  have  been  freely  used  and  which  have  contributed  largely 
to  whatever  of  value  there  may  be  in  the  following  pages.  Acknowl- 
edgments are  due  also  to  the  various  oil  companies  and  their  man- 
agers, as  well  as  to  individual  drillers  in  the  district,  for  assistance  in 
various  ways  and  for  information  given  by  them  during  the  course  of 
the  work.  Thanks  are  due  more  particularly  to  Mr.  E.  J.  Eginton, 
superintendent  of  the  Clark  Oil  Company;  to  Mr.  A.  F.  Gilmore,  of  the 
Gilmore  Oil  Company;  and  to  Mr.  W.  W.  Orcutt,  geologist  of  the 
l"ni(m  Oil  Company. 

PREVIOUS  KNOWT^KDCiE  OF  THE  REGION. 

After  the  researches  of  William  P.  Blake  and  Thomas  Antisell,  geolo- 
gists accompanying  the  Pacific  Railroad  exploring  expeditions,  who 
visited  southern  California  in  1853  and  1855,  respectively,  and  of 
J.  D.  Whitney,  State  geologist,  who  went  over  portions  of  the  same 
territory^  in  the  early  sixties,  no  important  geologic  investigations  in 
the  region  of  Los  Angeles  or  in  the  southern  California  oil  fields  in 
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general  werp  earned  on  untfl  ISM,  when  W.  L.  Watts  began  a  study 
>f  the  petroleum  defMsits  for  the  Gahfomia  State  mining  bureau. 

Blake  was  the  jNoneer  geologiest  in  this  region  and  his  observations** 
tre  wondeifuDv  accmmte  in  Tiew  of  the  difficulties  under  which  he  and 
:kis  associates  worked.  The  part  of  his  report  relating  to  the  southern 
Ualif omia  oil  fieUs  is  that  describing  the  region  of  the  route  traveled  by 
:iis  party,  from  San  Fimncisquito  Pass,  north  of  Saugus,  southward 
through  Fernando  Pass  to  Los  Angeles  and  thence  eastward  to  San 
Bernardino.  He  describes  the  east  end  of  the  Santa  Susana  Moun- 
Lains,  mentions  Tertiary  fossils  found  in  Fernando  Pass,  and  speaks 
Df  the  eruptive  rock  (basah)  which  outcrops  in  Cahuenga  Pass. 
About  5  miles  northwest  of  Los  Angeles  he  found  some  '^  light -colored 
shales,  thinly  stratified,  and  charged  with  bitimien,  which  fonned 
black  and  brown  seams  between  the  lavers/ *  ^  and  correlated  them 
«dth  the  Miocene  shale  found  in  the  vicinitv  of  Monterev.  Blake*s 
only  observations  bearing  directly  on  the  oil  question  refer  to  the 
bitumen  which  he  iioticed  exuding  from  the  light-colored  shale,  and 
are  as  follows:  ^ 

These  places  are  known  tm  tar  springs,  or  pitch  springs,  and  some  of  them  form  largt> 
"ponds  or  lakes.    One  oi  the  springs  was  passed  on  our  way  to  the  city,  and  watu  near  the 
outcrop  of  bitominoiis  shale  in  the  banks  of  the  creek  already  described.     This  spring 
iras  nothing  more  than  an  overflow  of  the  bitumen  from  a  small  api^ure  in  the  ground, 
around  which  it  had  spread  on  all  sides,  so  that  it  covered  a  cirt*ular  space  alx>ut  30  fet^t 
in  diameter.     The  accumulated  bitumen  had  hardened  by  exposuri'  and  its  outer  por- 
tions were  mii^led  with  sand,  so  that  it  was  not  easy  to  determine  its  precise  limits.     It 
formed  a  smooth  hard  surface  like  a  pavement,  but  toward  the  center  it  was  quite  soft 
and  semifluid,  like  melted  pitch.     The  central  portion  of  the  overflow  was  higher 
than  its  margin;  and  it  was  evident  that  all  the  hard  portion  had  risen  in  a  fluid  statu 
and  by  the  heat  of  the  sun  had  been  gradually  spread  out  over  the  surface;  at  the  saiuo 
time  being  constantly  exposed  to  dust,  it  had  become  so  thoroughly  in(x)rporattHl  with  it 
that  the  compound  had  all  the  consistency  of  an  artificial  mixture.     Tufts  of  ''salt 
grasB**  were  growing  in  some  of  the  hollows  and  crevices  of  the  outer  portions  of  tno 
hardened  bitumen. 

During  the  winter  of  1854-55  an  exploring  party  under  the  direc- 
tion of  Lieut.  John  G.  Parke,  accompanied  by  Dr.  Thomas  Antisell, 
geologist,  examined  the  Santa  Susana  and  Santa  Monica  ranges  and 
the  region  adjacent  to  them  as  far  east  as  San  Bernardino.  The  results 
of  this  examination  are  set  forth  in  Parke's  report,*^  one  chapter 
dealing  with  the  geology  of  the  two  and  another  with  the  plains  of 
San  Fernando,  Los  Angeles,  and  San  Bernardino.  By  far  the  most 
interesting  chapter  bearing  on  the  oil  question  in  AntiselFs  report  is 
that  on  "Bituminous  effusions,"  which  gives  a  brief  sunmiary  of  all 
the  then  known  bitumen  deposits  in  the  State.  The  following  notes 
concerning  the  Los  Angeles  region  are  copied  from  this  chapter:** 

'« Pacific  Railroad  Report,  vol.  5,  pt.  2,  185«l,  pp.  firi-88. 
*  Op.  cit.,  p.  76. 

e  Pacific  Railroad  Report.,  vol.  7,  pt.  2, 1857,  pp.  75-86. 
tfOp.  cit.,  pp.  112-113. 
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DeposiU  of  IjOs  AngeUs  Valley. — .     .     .     The  asphalt  ia  protruded  through  thee^^ 
strata  near  its  contact  with  the  aiig^illite,  forming  distinct  wells  or  springs,  which  over — ' 
flow.     The  land  where  they  lie  is  owned  by  Captain  Dryden,«  who  at  the  time  of  th^ 
visit  was  sinking  a  pumping  apparatus  for  hoisting  up  the  bitumen,  which  is  very  liq- 
uid at  this  locality,  where  it  forms  a  small  pond  a  fourth  of  a  mile  in  circumference, 
thinner  in  the  center  than  at  the  edges.     Like  the  other  varieties,  it  readily  dries  and 
forms  a  solid  pavement  some  yards  around  the  edge  of  the  wells.     A  large  quantity  is 
occasionally  raised  and  sold  at  the  rate  of  40  gallons  for  $5 — $1  for  8  gallons.     It  is  in 
some  demand  for  flooring  and  rooting.     The  quantity  drawn  at  present  seems  to  have 
no  effect  in  diminishing  the  supply,  but  as  intervals  of  rest  occur,  owing  to  the  limit<<l 
demand,  it  is  difficult  to  say  what  continuous  supply  could  be  derived  from  this  source. 
Mr.  Trask,  in  his  rep«jrt  (Doc.  No.  California,  session  1855),  calculates  the  amount  of 
asphaltum  in  the  counties  of  Santa  Barbara  and  Ijob  Angi^les  as  not  less  than  4,000  tons. 
As  he  only  mentions  two  localitit>s.  that  m>ar  the  village  of  Santa  Barbara  and  this  at 
the  pueblo  Los  Angeles,  it  is  presumwl  he  reckons  these  as  the  only  sources  of  his  esti- 
mate,    lie  doi^  not  state  what  the  data  of  the  calculations  are.     The  actual  quantity 
alrt»ady  poured  out  on  the  Santa  Barl>ara  shore  is  vastly  greater  than  at  Jjos  Angeles — 
perhaps  G.OOO  tons  would  be  an  underestimate  for  Santa  Barbara,  but  as  a  source  of 
asphaltum  it  is  extimrt,  while  that  at  Los  AngeU^  is  actively  pouring  out.  although  the 
ac(*umulated  overflow  Ls  much  smaller.     As  a  locality  of  asphaltum  available  for  the 
pres^-nt  time,  Santa  Barbara  is  preeminent;  as  a  source  for  future  wants,  Ijos  Angeles  is 
preferable.     By  following  the  line  of  upheaval  on  these  hills  and  making  borings  in  the 
sandstone  strata,  the  bitumen  might  be  reached,  and  thus  other  sources  than  the 
natural  well  might  be  drawn  uiK)n.     Doctor  Trask  values  the  asphaltum  delivercnl  in 
San  Fnincis<'o  at  $10  per  ton.  but  this  is  an  exci»ssive  valuation  according  to  the  price 
at  the  well  or  according  to  the  calculations  of  freight  from  Santa  Barbara  northward. 
Allowing  the  value  to  be  §7  per  ton.  and  in  L<»8  Angeles  Valley  about  2,500  tons  to 
Ik»  at  present  available,  the  actual  pn^sent  wealth  of  the  valley  in  bitumen  would 
be  §17.500.     This,  of  course,  does  not  take  into  account  the  future  supply. 

In  addition  to  the  descriptive  matter  Antisell  gives  a  geologic  sec- 
tion across  the  Santa  Monica  and  Santa  Susana  ranges  and  another 
from  San  Pedro  throuti:h  Los  Angeles  to  San  Fernando.* 

J.  I).  Whitney,  State  geologist  from  1860  to  1874,  describes  the 
region  from  the  San  Fernando  ^'alley  north  to  the  Bay  of  Monterey/ 
and  in  the  same  chapter  enters  into  a  discussion  of  the  probabilities 
of  finding  oil  in  the  Tertiar}^  rocks  of  the  Coast  Range.  He  also 
.severely  arraigns  the  promotors  of  "wild-cat"  oil  companies,  which, 
at  the  time  of  writing  the  report  (I860),  were  preying  on  the  credn- 
lous  public.  Another  chapter  is  devoted  to  the  geology  of  the  Santa 
Monica  and  vSan  (lahriol  ranges  and  the  vicinity  of  Tx)s  Angeles.  The 
following  are  Whitney's  notes  concerning  the  brea  dei>osits  in  what 
is  now  the  Salt  Lake  field:'' 

Al>oui  7  miles  <lu«'  we.'^t  of  Los  Angi'lcs  is  the  most  important  of  the  numerous  tar 
spring's  seen  in  this  vicinity.  It  is  from  Iuto  tliat  m(»st  uf  the  asphaltum  used  in  the 
town  is  obtained.  Over  a  space  of  15  or  20  a<Tes  the  bitununoiis  material  (which, 
when  seen  by  us.  in  tlie  winter,  had  exactly  the  consist<'ncy  and  color  of  tar)  was  oozing 

iTIu'  'old  DrydiMi  vroU"  is  hK-aittnl  mIkhU  tlirtH'H'ijjhtlis  iiiih'  iiort>)-n<irt)iwintt  of  W«>stlake  Ptkrk. 
t>  Pacific  Huiln>a«l  Kept.,  vol.  7,  pt.  2.  lv"»7.  IM.  V,  fig.*?.  2,  A. 
c(UhA.  Survey  ('jiliforiii«.  (JcoloRy,  vctl.  1,  ISIm,  jip.  KW-lfiii. 
rf  Op.  oil.,  pp.  171-17.'>. 
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out  of  the  ground  at  numerous  points.     It  hardens  on  exposure  to  the  air  and  becomes 
™iXed  with  sand  and  dust  blown  into  it,  and  is  then  known  as  "brea."     The  holes 
through  which  the  bitumen  comes  to  the  surface  are  not  large,  few  being  more  than  3 
Of  4  inches  in  diameter.    On  removing  the  tarry  substance  fn)m  the  holes,  by  repeatedly 
inserting  a  stick,  the  empty  cavity  was  very  slowly  filled  up  again.     At  one  place  there 
was  a  pit  several  yards  square  and  6  or  8  feet  deep,  from  which  the  tar  had  been  taken, 
hut  it  was  filled  with  water  at  the  time  of  our  visit  in  consequence  of  late  heavy  rains. 
The  brea  is  used  almost  exclusively  for  covering  roofs  at  Los  Angeles,  selling  (in  1861) 
at  the  sprin£pB  for  $1  per  barrel,  the  piu^chaser  collecting  it  himself,  which  is  done  by 
digging  a  pit  2  or  3  feet  deep  by  the  side  of  one  of  the  holes  from  which  the  tar  is  issuing 
and  letting  it  fill  up.     A  very  large  amount  of  the  hardened  asphaltum,  mixed  with 
sand  and  the  bones  of  cattle  and  birds,  which  have  become  entangled  in  it,  lies  scat- 
tered over  the  plain.     Before  1860  the  experiment  of  shipping  it  to  San  Francisco  for 
the  purpose  of  distilling  burning  oil  from  it  had  been  tried,  without  success,  at  least 
in  a  pecuniary  point  of  view. 

A  report  on  the  geology  of  a  portion  of  southern  CaHfomia,  by 
Jules  Marcou  ;**  a  paper  on  the  petroleum,  asphaltum,  and  natural 
gas  of  California,  by  W.  A.  Goodyear,''  and  a  paper  on  the  origin, 
composition,  etc.,  of  California  petroleuiii,  by  F.  SalathS,^  complete 
the  list  of  more  or  less  important  papers  bearing  on  the  geology  and 
oil  industry  of  the  region  about  Los  Angeles  up  to  1897. 

In  1897  W.  L.  Watts  issued  the  first  *^  of  his  two  reports  largely 
devoted  to  the  Ijos  Angeles  and  adjacent  oil  districts.  In  this  report 
he  gives  a  brief  outline  of  the  geology  of  the  territory  discussed ;  lists 
and  logs  of  productive,  test,  and  abandoned  wells,  and  notes  on 
miscellaneous  subjects,  such  as  fossils  of  the  oil-bearing  formations, 
production,  uses,  and  chemical  and  physical  properties  of  the  oil, 
refineries,  drilling  machinery,  etc.  Watts's  second  report,*^  although 
CO  veering  the  California  oil  districts  in  general,  is  still  largely  given  over 
to  the  fields  of  Los  Angeles,  A^entura,  and  Orange  counties.  Chapters 
are  devoted  to  a  discussion  of  the  structural  conditions  pertaining  to 
the  occurrence  and  distribution  of  petroleum  in  California,  the  uses 
and  chemical  and  physical  characters  of  the  oil,  etc.,  and  in  addition 
there  are  brief  reports  on  the  fossils  of  the  oil-yielding  formations  by 
J.  C.  Merriam,  on  the  Humboldt  County  oil  fields  by  F.  M.  Anderson, 
and  on  the  oil-yielding  formations  of  San  Ijuis  Obispo  and  Monterey 
counties  by  H.  W.  Fairbanks. 

A  paper  by  G.  II.  Eldridgo,^  in  the  Contributions  to  Economic 
Geology  for  1902,  is  of  interest  not  only  on  account  of  its  comprehensive 
though  short  description  of  the  individual  fields,  but  also  because  it 

a  Ann.  Rept.  V.  S.  Geog.  Surv.  W.  100th  Mer.,  1876,  Appendix  II  1,  pp.  i:.s  172. 

b  Sovonth  Ann.  Rept.  Califorina  State  Mineralogist.  1HS8,  pp.  6.VI14. 

«•  Thirteenth  Ann.  Rept.  California  Stat?  Mineralogist,  IS.HJ,  pp.  i>.T>-r»Gl. 

d  0\\  and  gas  yielding  formations  of  Los  Angeles,  Ventura,  and  Santa  Barbara  counties:  Bull.  Cali- 
fomia  State  Mining  Bureau  No.  11,  1S97.  pp.  x  h9^l.  .**•>  figs. 

'Oil  and  gas  yielding  formations  of  California:  Bull.  California  State  Mining  Bureau  No.  19.  1900,  pp. 
ZVt.  26  text  flgs.,  Xi  half  tones,   13  maps. 

/  The  petroleum  fields  of  California:  Bull.  U.  S.  CJeol.  Survey  No  213,  19(W,  pp.  'MG-:V2l. 
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alone  contains  in  epitomizMl  form  a  number  of  the  concliisioiis  of  this 
eminent  authority  regarding  the  California  firids  as  a  whole.  A 
brief  description  of  the  Salt  Lake  field  is  given  by  the  writer  *  in  Con- 
tributions to  Elconomic  Geology  for  1905. 

A  most  useful  bulletin  relating  to  the  technical  and  commercial 
phase  of  the  oil  question  by  Paul  W.  Prutzman*  gi^^es  maps  and 
other  brief  data  in  regard  to  the  principal  oO  districts,  together  with 
detailed  information  concerning  the  character  of  the  oQ  and  its  uses 
for  fuel,  for  oiling  roads,  etc. 

A  short  bibliography  of  the  principal  papers  relating  to  the  geology 
and  technology  of  the  Los  Angeles  and  adjacent  oil  districts  and  to  the 
oil  industry  of  California  Is  given  on  pages  199-202  of  this  report. 

IX>CATIOX  AXD  TOPOGRAPHT. 

The  Los  Angeles  district,  comprising  the  productive  oil  fields  imme- 
diatelv  north  and  west  of  the  citv.  is  located  from  15  to  20  miles  from 
the  coast  in  the  central  part  of  s^juthem  California.  Three  transcon- 
tinental railroads — the  Southern  Pacific,  the  Atchison,  Topeka  and 
.Santa  Fe.  and  the  San  Pedn>.  Los  Angeles  and  Salt  Lake — pass 
thrriugh  it.  and  steamers  touch  at  Port  Los  Angeles,  Redondo,  and  San 
Pedrr>.  its  ports  of  entry. 

The  city  of  L^s  Angeles  occupies  an  area  of  about  15  square  miles, 
the  greater  porti*»n  lying  west  of  Ijos  Angeles  River  at  its  debouch^ 
ment  from  the  low  hills,  which  to  the  west  pass  gradually  into  the 
Santa  Monica  Range  and  to  the  east  and  north  into  the  San  Rafael 
Hills  and  Verdugo  Mountains.  T«>  the  southeast  are  the  Raphetto 
Ilill.s.  which  with  the  Puente  Hills  farther  southeast  constitute  the 
connecting  link  between  the  Santa  Monica  and  Santa  Ana  ranges. 
Ttie  Elvsian  Park  hills  north  of  the  citv  trend  northeast  and  south- 
west.  Their  s^^iuthwestem  slope  is  gentle  and  extends  into  the  great 
Ijos  Angf les-Santa  ilonica  plain.  Their  northeastern  slope  is  abrupt 
and  parallels  I»s  ^Vngeles  River.  Northwest  of  the  Elysian  Park  hills 
Is  the  eastern  extension  of  the  Santa  Monica  Mountains,  somewhat 
i.v>lated  from  the  main  range  by  Cahuenga  Pass,  which  trends  north- 
we-!t  ward  from  Holh'\^'ood.  a  suburb  of  I^is  Angeles.  The  moimtainous 
area  ea^t  of  Cahuenga  Pass  is  cut  into  sharp  ridges  and  deep  canyons 
and  culminates  in  Cahuenga  Peak  at  an  elevation  of  1,825  feet. 

«  Tt^-  '%A  L*i-  ',..  t-.i   z.r^r  I^ -i  \::-^'.\*r<.  i'aI.:  B-j.:.  >'.  <.  r.^\,  <unvy  No.  285.  190S,  pp.  224-236. 

^  f'rrMl'i^Uon  4.': !  ^^1^  ^'l  p^tnWrULi  In  rmiifurniit:  Bull.  rAllfomU  Sut«  Mining  Buimui  No.  32, 1901, 
pp.  Tti,  *A  Lfft. 
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North  of  the  Santa  Monica  Range  Ues  the  San  Fernando  Valley, 
separating  this  range  from  the  Santa  Susana  Mountains  on  the  north. 
South  of  the  Santa  Monica  Range  and  the  Elysian  Park  hills  is  the 
broad  Los  Angeles-Santa  Monica  plain,  which  slopes  gently  south- 
ward to  the  Inglewood  hills,  southwest  of  Los  Angeles.  A  physio- 
graphic feature  which  appears  to  reflect  in  a  general  way  the  under- 
lying structure — and  if  so  may  be  important  in  determining  the  loca- 
tion of  the  productive  territory — is  the  gentle  declivity  extending 
from  the  middle  of  the  Salt  Lake  field  northwestward  toward  Sherman. 

GEOIiOGIC  FORMATIONS. 

Tentative  correlation  of  oil-bearing  formations  of  southern  California  vnth  the  standard 

California  geologic  section. 
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OENERAL  STATEMENT. 

The  formations  involved  in  the  geology  of  the  region  about  Lo9 
Angeles  consist  of  (a)  black  micaceous  schist;  (h)  a  granitic  seri«^ 
embracing  diorite,  gneiss,  and  other  crystalline  rocks;  (c)  more  thao 
2,000  feet  of  Puente  sandstone  of  lower  Miocene  age;  (d)  about  2,000 
feet  of  upper  Puente  ahale  and  soft,  thin-bedded  sandstone,  also  of 
Miocene  age,  (e)  basalt  and  diabase  intruding  the  previooB  forma- 
tions, but  older  than  the  following;  (/)  2,000  ffeet  or  more  of  soft, 
thin  and  thick  bedded  sandstone,  thin-bedded  shale,  and  heavy- 
bedded  conglomerate  of  the  Fernando  formation,  largely  of  Pliocene 
age,  and  (g)  a  capping  of  Pleist.icene  gravels  and  sands  of  variable 
thicknesses.     {See  fig.  12.) 
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BLACK  SCHIST. 

Black  micaceotis  schist  with  a  general  northwesterly  dip  outcrops 
on  the  flanks  of  the  Santa  Monica  Mountains  about  a  mile  north- 
west of  Sherman  and  extends  in  a  westerly  direction  along  the  south 
slope  of  the  range  for  at  least  15  miles.  This  schist  is  black  to  dark 
reddish  brown  in  color,  in  some  cases  resembling  certain  hematite 
ores,  and  usually  shows  a  very  characteristic  luster,  duo  to  the  faces 
of  the  minute  component  mica  flakes.  Little  is  known  concerning 
the  age  of  these  rocks  except  that  they  are  older  than  the  granite 
which  bounds  them  on  the  east.  It  is  certain,  however,  that  they 
are  pre-Cretaceous  and  very  probable  that  they  are  Jurassic. 

GRANITE. 

A  large  part  of  the  Santa  Monica  Mountains  from  the  vicinity  of 
Coldwater  Canyon  eastward  to  Los  Angeles  River  is  made  up  of 
granitic  rocks  similar  in  all  respects  to  and  probably  contempora- 
neous with  the  granitic  rocks  which  form  the  Verdugo-  hills,  the 
northern  part  of  the  San  Rafael  hills,  and  the  major  part  of  the 
great  San  Gabriel  Range  to  the  north  and  east  of  the  Santa  Monica 
Mountains.  Li  the  region  about  Edgemont,  northeast  of  Holly- 
wood, the  rock  appears  to  be  a  fine-grained  biotite  granite,  showing 
considerable  quartz  in  hand  specimens,  although  weathering  pre- 
cludes any  exact  determination  of  the  composition.  Biotite  and 
hornblende  granite,  with  some  closely  associated  brown  micaceous 
schist,  appears  to  make  up  the  larger  portion  of  the  crystalline  area 
from  Cahuenga  Pass  westward  to  Coldwater  Canyon.  With  the  pos- 
sible exception  of  the  western  contact,  which  is  probably  one  of 
deposition,  the  rock^of  the  Edgemont  area  appears  to  be  separated 
from  the  adjacent  formation  by  fault  planes,  although  the  exact 
nature  of  the  shale-granite  contact  north  of  Ivanhoo  was  not  deter- 
mined. The  granite  is  younger  than  the  black  schist  and  is  cer- 
tainly pre-Cretaceous  and  probably  late  Jurassic  in  age. 

PUENTE  SANDSTONE. « 
GENERAL   CHARACTER. 

The  oldest  Tertiary  rocks  so  far  discovered  in  the  Los  Angeles 
area  consist  of  a  heavy-bedded  sandstone  which  overlies  the  pre- 
Cretaceous  granite  and  schist  on  the  flanks  of  the  Santa  Monica 
Mountains  and  makes  up  the  bulk  of  the  Elysian  Park  hills  and 
the  hills  on  the  northeastern  side  of  Los  Angeles  River  from  Gaston 
southeastward  to  the  hills  east  of  Eastlake  Park.  The  lower  j)art 
of  the  formation  is  somewhat  argillaceous  and  may  correspond  to 

oSee  note  regarding  divisions  of  Puento  formation  on  p.  103. 
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the  lower  Puente  shale  or  to  a  portion  of  the  Vaqueros  formation, 
but  the  larger  part  is  doubtless  contemporaneous  with  the  Puente 
sandstone  of  the  Puente  hills  district.  The  best  exposures  of  the 
Puente  sandstone  in  the  region  about  Los  Angeles  are  in  the  Elysian 
Park  hills,  which  are  developed  on  the  southern  limb  of  a  great 
anticline.  (See  PL  XXI,  B.)  The  formation  as  here  developed  con- 
sists of  at  least  2,000  feet  of  heavy-bedded,  coarse-gray  to  rusty- 
arkose  sandstone,  interbedded  at  irregular  intervals  with  dark-col- 
ored earthy  and  siliceous  shale.  The  sandstone  beds  vary  in  thick- 
ness from  1  to  12  feet.  Some  are  uniformly  hard  throughout,  while 
others  are  concretionary,  the  concretions  usually  being  elliptical  in 
shape  and  in  some  cases  coarser  grained  than  the  surrounding  rock. 
As  a  rule,  however,  the  sandstone  is  soft  and  falls  an  easy  prey  to 
weathering  agents,  being  much  less  resistant  than  the  interbedded 
shale.  This  differential  weathering  is  well  exemplified  in  certain 
ridges  in  Elysian  Park,  which  cut  transversely  across  alternate  layers 
of  the  steeply  dipping  sandstone  and  shale,  the  latter  forming  promi- 
nent knobs  at  its  outcrops  along  the  top  of  the  ridge.  Jointing  is 
well  developed  in  the  sandstone  in  certain  locaUties,  notably  at  the 
south  end  of  Elysian  Park,  where  hardening  along  the  cracks  of 
three  different  systems  forms  a  kind  of  block  structiu^e.  This  is 
common  in  similar  sandstones  at  many  places  throughout  the  Coast 
Range^  In  the  region  west  of  Edgemont  and  also  along  the  flanks 
of  the  Santa  Monica  Mountains  west  of  Sherman  the  basal  beds  of 
the  Puente  consist  of  conglomerate  and  sandstone,  with  appreciable 
amounts  of  interbedded  gray  to  drab  shale.  The  pebbles  and  cob- 
bles in  the  conglomerate  consist  of  granite  rocks,  diorite  porphyry, 
quartzite,  etc.,  some  attaining  a  diameter  of  3  feet.  In  the  region  of 
the  basalt  intrusions  and  flows  about  Cahuenga  Pass  the  sandstone 
appears  to  have  been  slightly  baked,  and  is  harder,  more  jointed,  and 
darker  colored  than  in  the  Elysian  Park  hills.  It  may  also  represent 
a  somewhat  lower  horizon  than  the  Elysian  Park  rock. 

FOSSILS. 

The  Puente  sandstone  has  yielded  fossils  in  several  locaUties  in 
this  region.  In  a  street  cut  in  Pasadena  on  the  west  side  of  Ray- 
mond Hill,  about  2  miles  northeast  of  the  comer  of  the  area  shown 
in  the  accompanying  map  (PI.  XVIII)  was  found  the  following  fauna: 

Puente  fossils  from  Raymond  Hill,  Pasadena,  Col. 

Area  cf.  montereyana  Osmont. 

Chione  n.  sp.?  (small,  with  prominent  concentric  frills). 

Leda  cf.  taphria  Ball  (PI.  XXXVIII,  fig.  5). 

Panopea  generosa  Gould. 

Phacoides  cf.  acutiliueatus  Conrad. 

Thracia  n.  sp. 
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Yoldia  n.  sp. 

Agasoma  barkerianum  Cooper. 

Natica  or  Neverita  sp. 

Turritellacf.  variata  Conrad  (PI.  XLI,  figs.  10,  11,  12\ 

Another  fossiliferous  locality  is  at  Laughlins  Hill,  one-half  mile 
southwest  of  Edgemont,  where  the  following  species  were  obtained: 

PuenU  fouiU  from  Laughlins  Hilly  north  of  Loa  Angdes,  Cal. 

Cardium  sp.  (large;  sharp  ribbed). 

Pecten  crassicardo  Conrad  (PI.  XXXI,  fig.  1). 

Phacoides  cf.  children!. 

Phacoides  richthofeni  Gabb. 

NeveritA  callosa  Gabb  (PI.  XXXI,  figs.  4,  4a). 

Trophon  sp. 

The  following  fauna,  characteristic  of  the  lower  Miocene  through- 
out the  southern  San  Joaquin  Valley  and  as  far  south  as  the  Santa 
Ana  Mountains,  is  found  at  the  head  of  Topanga  Canyon,  about  3 
miles  south  of  Calabasas,  at  the  west  end  of  the  San  Fernando  Valley: 

Puente  fosiils  from  3  mUes  south  of  CcdahasaSy  Los  Angeles  County ^  Cat. 

PELECYPODA. 

Callista  (Amiantis)  diabloensis  Anderson. 

Cardium  sp.  (sharp  ribs). 

Cardium  sp.  (square  ribs). 

Chione  tcmblorensis  Anderson  (PI.  XXX,  figs,  1,  la). 

Doeinia  ponderoea  Gray  (PI.  XXXIII,  fig.  4). 

Glycymeris  sp.  (large). 

Macoma  cf.  nasuta  Conrad. 

Mytilus  mathewsonii  Gabb  var.  expansus  Arnold  (PI.  XXX,  fig.  2). 

Ostrea  titan  Conrad  (PI.  XXVII,  fig.  2;  PL  XXXII,  fig.  2). 

Pecten  bowersi  Arnold  (PI.  XXVII,  fig.  1). 

Pecten  cf.  miguelensis  Arnold. 

Phacoides  richthofeni  Gabb  (PI.  XXXII,  fig.  4). 

Venus  pertenuis  Gabb. 

GASTEROPODA. 

Agasoma  cf.  kernianum  Cooper. 

Bittium  sp. 

Calliostoma  sp. 

Cancellaria  cf .  condoni  Anderson  (PI.  XXVII,  fig.  9). 

Cerithium  topangensis  Arnold  (PI.  XXVII,  figs.  7,  8). 

Chloro6toma  (Omphalius)  dalli  Arnold  (PI.  XXVII,  figs.  4,  4a,  4b,  5,  6,  6a). 

Cylichna  sp. 

Dolichotoma  keepi  Arnold  (PI.  XXXIII,  fig.  5). 

Drillia  sp. 

Fusussp. 

Macron  merriami  Arnold  (PI.  XXVIII,  figs.  4,  4a). 

Neverita  callosa  Conrad  (PI.  XXXI,  figs.  4,  4a). 

Ocinebra  topangensis  Arnold  (PI.  XXX,  fig.  4). 

Purpura  edmondi  Arnold  (PI.  XXVII,  figs.  3,  3a). 

Sigaretufl  perrini  Arnold  (PI.  XXVIII,  fig.  5). 
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Trochita  costellata  Conrad  (PI.  XXXII,  fig.  3). 

Trochita  cf.  inornata  Gabb. 

Trophon  sp. 

Turbo  topangensis  Arnold  (PL  XXVIII,  fig.  6). 

Turritella  ocoyana  Conrad  (PL  XLI,  figs.  7,  8,  9). 

Turritclla  variata  Conrad  (PL  XLI,  figs.  10,  11,  12). 

The  above  fossils  indicate  that  the  beds  in  which  they  oc^ur  are  of 
lower  Miocene  age  and  probably  equivalent  in  general  to  the  Vaqueros 
sandstone  of  central  California. 

UPPER  PUENTE  SHALE. 
GENERAL  CHARACTER.  -^ 

Above  the  massive-bedded  Puente  sandstone  and  grading  into  it 
is  a  mass  of  strata  at  least  2,000  feet  thick,  in  which  shale  beds  of 
one  sort  or  another  largely  predominate.  No  sharp  line  of  demarca- 
tion separates  this  shale  from  the  sandstone  beneath,  but  as  a  whole 
they  are  radically  unUke.  The  two  members  are  differentiated  on 
the  map  (PI.  XVIII)  along  a  line  which,  it  is  thought,  marks  the 
boundary  between  the  preponderance  of  the  sandstone  facies  on  the 
one  hand  and  the  preponderance  of  the  shale  on  the  other.  The  shale 
in  the  region  north  of  Los  Angeles  may  be  roughly  divided  intp  two 
approximately  equal  parts,  the  lower  1,000  feet  consisting  of  broad 
bands  of  thinly  laminated  white  to  gray  shale  interbedded  with 
similar  bands  of  more  or  less  thick-bedded,  coarse  yellowish  to  brown 
sandstone,  and  the  upper  1,000  feet  or  more  being  characterized  by 
thin-bedded  sandy  and  clayey  shale  and  thin  to  medium  bedded 
sandstone.  At  the  top  of  the  shale  series  is  a  band  of  thin-bedded 
hard  white  siliceous  shale,  intcrstratified  with  2  to  4  inch  layers  of 
brown  sandstone.  The  top  of  this  band  is  used  in  mapping  as  the 
arbitrary  line  between  the  Puente  formation  and  the  overlying  Fer- 
nando (Pliocene)  sandstone. 

Most  of  the  shale  in  the  lower  part  of  the  member,  and  also  many 
of  the  shale  beds  intcrstratified  with  the  Puente  sandstone,  are  of  the 
hard  white  siliceous  variety  characteristic  of  the  Monterey*  shale  in 
the  Coast  Range.  This  shale  splits  easily  along  the  bedding  planes 
into  thin,  sharp-cornered  plates.  Fragments  of  these  scales  or  plates, 
wliich  are  very  resistant  to  weathering,  are  often  found  scattered 
over  the  ground  and  thus  indicate  the  presence  of  the  beds  over  areas 
in  which  outcrops  may  be  rare.  Abundant  minute  organic  remains 
are  usually  Tound  in  the  siliceous  layers,  but  no  recognizable  mollus- 
can  fonns  have  so  far  been  obtained  from  them  in  this  region.  In 
the  territory  northeast  ol*  Los  Angeles  the  structure  is  complex  and 
an  exact  determination  of  the  position  of  the  shale  is  impossible;  but 
it  is  probable  that  most  of  it  belongs  to  the  upper  part  of  the  Puente 
formation.     In  the  vicinity  of  Sycamore  Park  the  rock  consists  of 
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at    least  400  to  500  leet  of  very  dark  colored,  highly  carbonceous, 
thinly  laminated  gypsiferous  shale,  showing  traces  of  sulphur  on  the 
weathered  surfaces.     Associated  with  this  is  dark-brown  sandy  shale, 
interstratified  with  yellowish  limy  layers  containing  gray  to  yellowish 
calcareous  elHptical  concretions  as  much  as  5  feet  in  length.     Thin- 
bedded  white  chalky  shale  containing  numerous  fish  remains  is  also 
found  a  little  to  the  southwest  of  Sycamore  Park.     In  the  region 
about  the  mouth  of  Cahuenga  Pass,"  where  the  shale  is  intruded  by 
diabase,  it  is  much  contorted  and  fractured,  gray  to  discolored  blue 
^ay  and  rusty  brown  in  color,  in  places  gypsiferous,  and  much  of  it 
tending  to  concretionary  structure. 

The  upper  1,000  feet  or  more  of  the  upper  Puente  shale  consists 
principally  of  soft,  thin-bedded  clayey  to  sandy  shale,  varying  in 
color  from  gray  through  light  yeUow  to  rusty  brow^n  and  locally, 
where  oil  bearing,  to  bright  tints  of  yellow  and  pink.  A  peculiar 
efflorescence  characterizes  the  weathering  of  the  sandy  members  of 
these  upper  beds  in  jtnany  places.  At  the  top  of  the  formation  are 
two  bands  of  thinly  laminated,  alternating  hard  wliite  and  soft  drab 
shale,  separated  by  about  125  feet  of  coarse  sandstone,  the  latter 
being  shown  on  the  map  (PI.  XVIII)  by  a  special  legend.  These  two 
shale  bands,  with  their  interbedded  and  underljdng  thin-bedded 
sandstone,  mark  the  principal  oil-bearing  zone  in  the  Los  Angeles 
district. 

Associated  with  the  shale  at  the  top  of  the  lower  half  of  the  upper 
Puente  shale  is  a  50-foot  band  of  coarse  arkose  sandstone,  which  is 
shown  on  the  map  in  the  same  color  as  the  Puente  sandstone. 

OIL   SANDS. 

As  mentioned  in  the  preceding  section,  the  productive  oil  sands 
occur  interbedded  with  the  shale  near  the  top  of  the  Puente  forma- 
tion.    Exposures  of  these  sands  are  to  be  found  almost  continuously 
along  the  mapped  oil-sand  zone,  running  from  the  Sisters'  Hospital, 
on  Sunset  boulevard,  to  the  bend  in  the  Hollywood  and  Cahuenga 
Valley  Railroad,  on  Western  avenue.     The  surface  exposures  of  the 
upper  sands,  which  aggregate  about  125  to  150  feet  in  thickness,  usu- 
ally either  are  more  or  less  impregnated  with  oil  or  asplialtum  or  else  by 
their  color  show  the  eflFects  of  its  former  presence  in  the  beds.     These 
sands  vary  in  color  from  brown  to  dark  drab  and  in  some  instances 
show  bright  tints  of  pink,  purple,  and  yellow.     As  a  rule  they  are 
coarse  and  in  places,  notably  toward  the  west  end  of  the  district, 
they  are  more  or  less  finely  conglomeratic.     The  concretionary  tend- 
ency is  also  characteristically  shoWTi  in  certain  of  the  beds.     In  the 
low  hilly  region  flanking  the  Elysian  Park  hills  on  the  west  what  is 
supposed  to  be  the  equivalent  of  a  part  of  the  oil  sands  is  character- 
ized by  large,  hard  concretions.     (See  PI.  XXI,  A.)     At  one  place 
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these  concretions  are  round,  while  at  others  they  vary  from  elliptica 
to  irregular;  they  are  usually  4  feet  or  less  in  diameter.  In  some  o 
the  layers  of  this  band  the  grains  of  quartz  and  feldspar  attain 
diameter  of  three-eighths  of  an  inch,  in  others  the  grain  is  finer. 
The  color  of  the  sands  here  varies  from  gray  through  light  yellow  to 
purple,  the  latter  color  indicating  the  former  presence  of  oil  in  th^ 
rock. 

About  300  feet  stratigraphically  beneath  the  upper  oil  sands  is  the 
second  productive  layer.  This  consists  of  40  to  50  feet  of  thick  to 
medium-bedded  arkose  strata,  similar  in  all  practical  respects  to  the 
upper  sands.  Between  these  two  principal  layers  and  in  the  shale 
beneath  the  lower  are  other  sandy  beds,  which  are  shown  by  the  well 
records  in  the  west  end  of  the  field  to  be  more  or  less  productive. 
The  great  bulk  of  the  oil,  however,  is  deriv.ed  from  the  two  principal 
layers  just  described. 

MIOCENE    BASALT. 

Large  masses  of  basalt  are  associated  with  the  Puente  sandstone 
and  shale  in  the  region  about  the  mouth  of  Cahuenga  Pass  and  to  the 
east  as  far  as  Laughlins  Hill.  From  evidence  to  be  obtained  at  dif- 
ferent localities  in  this  region,  both  intrusive  masses  and  surface  flows 
are  represented  by  the  rock.  Outcrops  of  a  spheroidal  type,  such  as 
that  forming  the  little  knoll  three-fourths  of  a  mile  northwest  of  Hol- 
lywood, indicate  the  intrusions,  while  the  vesicular  f acies  found  in  the 
east  end  of  Laughlins  Hill  tends  to  prove  the  existence  of  the  flows. 
The  usual  color  of  the  weathered  outcrops  is  purplish  red  to  reddish 
brown,  the  overlying  soil  in  nearly  all  cases  partaking  of  the  character- 
istic color  of  the  underlying  rock.  The  igneous  ^rock  in  the  knoll 
three-fourths  of  a  mile  northwest  of  Holl}^ood,  although  doubtless 
genetically  identical  with  the  fine-grained  basalt  lying  farther  east, 
somewhat  resembles  in  hand  specimens  certain  forms  of  diabase. 

The  age  of  the  basalt  is  the  same  as  that  of  similar  rocks  found  north 
and  northwest  of  Santa  Monica  in  the  Santa  Monica  Mountains,  also 
in  the  Puente  Hills,  north  of  Brea  Canyon,  and  in  many  regions  of  the 
Coast  Range  at  least  as  far  north  as  the  Santa  Ciuz  Mountains.  The 
rock  intrudes  or  is  interbedded  with  the  Vaqueros  sandstone  and  Mon- 
terey shale  or  contemporaneous  formations  at  one  locality  or  another, 
but  is  unknown,  except  as  worn  pebbles  in  conglomerate,  in  any  of 
the  later  formations.     It  is  therefore  of  middle  Miocene  age. 

FERNANDO    FORMATION. 
GENERAL   CHARACTER. 

The  line  of  demarkation  between  the  Miocene  and  Pliocene  forma- 
tions in  the  region  about  Los  Angeles  is  not  at  all  distinct.  There  is 
no  doubt  of  the  existence  of  a  decided  break  between  the  white  shale 
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of  the  Miocene  and  tlie  upper  f ossiliferous  sand  and  conglomerate  of 
the  Pliocene,  represented  by  a  period  of  deformation  and  subsequent 
erosion.  Just  what  plane  in  the  stratigraphic  sequence  of  beds  mai'ks 
this- period,  however,  has  not  been  determined.  The  ijiterbedded 
conglomerate  found  in  the  f ossiliferous  lower  Pliocene  sandstone  con- 
tains numerous  waterwom  and  pholas-bored  fragments  of  the  charac- 
teristic white  Miocene  shale,  and  this  evidence  clearly  proves  the  con- 
ditions of  a  break  or  unconformity.  A  marked  unconformity  is 
Usually  discernible  between  the  Monterey  shale  and  subsequent  for- 
mations at  most  places  throughout  the  Coast  Range  where  the  two 
formations  are  in  contact,  so  that  it  is  not  at  all  surprising  to  meet  this 
evidence  here.  Over  many  areas,  both  north  and  south  of  the  Los 
Angeles  district,  similar  evidence  is  corroborated  by  the  presence  of 
marked  structural  unconformities.  Here  this  latter  evidence  appears 
to  be  lacking. 

It  is  necessary,  therefore,  to  draw  an  arbitrary  line  separating  the 
two  formations.  Because  of  the  almost  complete  absence  of  the  hard 
white  siliceous  shale  from  the  Pliocene  (Fernando)  the  line  separating 
the  Miocene  (Puente)  and  the  Pliocene  (Fernando)  has  been  drawn  at' 
the  top  of  the  uppermost  layer  of  hard,  white  shale.  This  line  is  prob- 
ably somewhat  lower  than  if  it  were  drawn  on  paleontologic  evidence. 
In  other  words,  the  lower  part  of  what  is  here  termed  the  Fernando 
formation  (Pliocene)  is  possibly  Miocene  and  may  be  contempora- 
neous with  some  portion  of  the  San  Pablo  (upper  Miocene)  of  central 
California. 

The  basal  portion  of  the  Fernando  formation  consists  of  about  500 
feet  of  soft  to  compact,  thin-bedded  sandstone  and  sandy  shale,  with 
some  zones  in  which  the  shale  is  fine  grained  and  clayey.  (See  PI. 
XXrV,  A.)  The  color  of  the  beds  ordinarily  varies  from  gray  and 
light  yellow  to  rusty  brown,  except  in  those  strata  that  are  or  have 
been  impregnated  with  oil,  many  of  which  are  chocolate,  purple,  or 
bright  yellow.  Above  the  purely  sandy  strata  is  a  zone  about  500  feet 
thick  in  which  some  of  the  shale  is  calcareous  and  very  hard.  Some  of 
this  hard  shale,  especially  that  which  shows  a  tendency  to  concre- 
tionary structure,  closely  resembles  certain  of  the  Miocene  shales. 
This  zone  of  calcareous  shale  is  also  rich  in  g^^psum,  some  of  the  veins 
being  2  inches  wide.  Most  of  the  veins  occur  between  the  bedding 
planes  of  the  shale,  although  some  cut  the  strata  transversely. 

Above  the  shaly  portion  of  the  Fernando  are  thick-bedded,  soft 
gray  to  light-yellow  sandstone  and  coarse  conglomerate  associated 
with  some  thin-bedded  bluish-gray  sandy  shale  or  shaly  sandstone. 
The  thin  beds  of  conglomerate  in  this  portion  of  the  formation  are 
those  already  mentioned  as  being  composed  largely  of  waterwom  and 
pholas-bored  fragments  of  the  siliceous  Puente  shale.  This  conglom- 
erate, as  well  as  the  sandstone  and  sandy  shale,  yields  a  characteristic 
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lower  Pliocene  marine  molluscan  fauna.  The  thickness  of  the  upper 
part  of  the  formation  is  somewhat  problematical,  although  the  evi- 
dence at  hand  shows  that  it  is  1,000  feet  or  more,  making  the  total 
thickness  of  the  Fernando  over  2,000  feet. 

The  areal  distribution  of  the  formation  is  most  interesting  when 
considered  in  its  relation  to  the  Puente.  In  the  region  of  the  oil  belt 
the  Fernando  rests  upon  the  uppermost  Puente  white  shale  in  a  great 
southw-ard-dipping  monocline.  East  of  the  oil  belt  and  Los  Angeles 
River  this  simple  relation  seems  to  be  changed.  Here,  in  the  meag^ 
exposures  afforded  by  rare  gaps  in  the  Pleistocene  and  alluTium 
deposits,  occur  what  appear  to  be  the  lower,  thin-bedded  sandstone 
and  sandy  shale  of  the  Fernando  in  contact  with  the  Puente  sand- 
stone, the  white  shale  apparently  being  absent  through  the  agency 
either  of  an  unconformity  or  of  a  fault,  or  of  both  combined.  The 
Fernando  also  extends  southeastward  to  San  Gabriel  River,  compris- 
ing the  bulk  of  the  sediments  of  the  Raphetto  hills,  the  west  end  of  ; 
which  is  shown  on  the  map.     (PI.  XVIII.) 

FOSSILS. 

The  following  fossils  w-ere  obtained  by  Homer  Hamlin  from  the 
Third  street  tunnel  in  Los  Angeles  and  indicate  the  lower  Pliocene  age 
of  at  least  this  part  (upper  sandstone,  sandy  shale,  and  conglomerate) 
of  the  Fernando  formation : 

Lower  Pliocene  JohsUh  from  the  Fernamio  hvdtf  in  the  Third  street  tuniid,  Lo9  Angdt*. 

Arra  multicostata  Sowerby  (PI.  XXXVI II,  lig.  1). 
Aatartt?  np. 
*    Lima  hamlini  Dall. 
Ma^'oma  np.  indiv. 

Ostroa  voat<-hii  (ial)b  (PL  XXXIX,  lig.  1). 
Porten  ai^hlryi  Arnold  (PL  XXXIV,  tig.  2). 
Pecten  latiauritiiH  (\mrad  (PL  XXXVI,  tigs.  2,  3). 
Porten  opuntia  Dall  (PL  XXXVI,  lig.  8). 
Pecten  pedroanuH  Trank  (PL  XXXVI,  fign,  5,  6). 
Pecten  stearnwii  Dall  (PL  XXXV,  fig.  2). 
Bucciniim  sp.  indet. 

FisHuridea  miirina  ('ari>enter  (PL  XL,  fig?*.  3,  3a). 
Nasiiia  hamlini  Arnold  (PL  XL,  lig.  9). 
Neverita  recluziana  Petit  (PL  XXXVIII,  lig.  6). 
Pleurotoma  Hp.  indct. 
Priene  on^onennis  Rodtield  var.  ?  angelen«is  Arnold  (PI.  XL,  fig.  11). 

The  following  is  a  list  of  fossils  collected  by  W.  L.  Watts  in  the 
vicinity  of  Los  Angeles  and  largely  identified  by  J.  G.  Cooper:* 

o  Bull.  California  State  Mining  Bureau,  No.  11,  1807,  pp.  7»-8L 
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PHoetnt/ouibfrom  Lot  Angela  and  vidnUy. 


;i 


Blttlum  upefum  Oabb 

CBlUortonu  cartatnm  Mattya. .. 

CtrebarodoD  rectua  Anarii 

CBncellmila  tritonldM^Mhh 
Oilttaldea  nllfoiiUoit  Hi- 

Ch&mm  pxogrra  Coond 

CUfbuiFHBconndlinaQsbb 

CorliuU  luMola  Ckimnter 

CiepLduU  pzizmpfl  Connd ....... 

CrrptomyB  callConilcft  Connul . . . 

Drtfilan.  sp.  (?) 

Dlplndonta  orbclla  Oould 

GlycvHKTlB  barbamnilB  Connd . . 

lllnrii tei  KlgRitmM  Gray 

liortilciilaTts  UonUgnn. . 


Lmikus  oliroinlciu T  Koch.. 
Llttiopbtfni*  pluioiua  R«eve... 
llafoma  inquiDaU  Deibayei . . 

Jlscoraa  nsiula  Conntd. 

llictra CBllFornloa  CoDnd..... 


Kellla  I 


B  perplngul 

trlU  reel  lull 


Orinobra  Lurldk  Ulddcndorlt . . 


Oiyrhina  plsoa  ABaaii. . . 
Oxyrblna  iumuU  Agusii. 
I^trlcolB  cardltoldts  Conn 

Pwten  Buhurvl  Arnold 

I>rct<-ii  hnleyl  Arnold 

PFplen  ppdmuiiu  Truk... 


Fhacoidea  cal)[ornlcus  Connd . . . 

Placiiuanomia  n.  ip 

rimyodnn  csncdlatua  Connd. . 


Tapes  gtaleyi  Gabh 

Tpllina  Id^a  Dull 

'I'erdintalliiaccldentallaDall .. 
V?ner1cardla  ventricoaa  Qould.. 


FIrat  and  Ollvn  at 


Irynoldi*  wigKlinnwU.  LnaAu- 


PL£lSTOC£NE. 
OENGRAI.   rHARAfTER, 

The  Pleistocene  deposit  in  the  Los  j\jigeles  region  comprise  gravel, 
sand,  and  clay,  tlie  first  mentioned  predominating.  The  gravel  and 
sand  capping  tlie  Fernando  in  the  region  of  the  oil  bolt  and  farther 
south,  especially  on  the  top  of  the  ridge  on  which  the  normal  school 
is  situated,  are  probably  of  mai  .  origin;  the  rest  of  the  deposits  are 
lar^ly  fiuviatile. 
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The  thickness  of  the  Pleistocene,  especially  along  the  southern 
edge  of  the  area  mapped,  is  probably  300  to  500  feet,  while  in  cer- 
tain of  the  terrace  deposits,  such  as  those  on  the  hills  north  of  Sher- 
man and  on  the  terraces  Hanking  Los  Angeles  River  and  Arroyo  Seco, 
it  may  be  only  from  a  few  inches  to,  say,  50  feet. 

BREA   DEPOSITS. 

In  the  region  immediately  northwest  of  the  Baptist  College,  in  the 
territory  one-half  to  three-fourths  mile  southwest  of  Colegrove  and 
on  the  south  side  of  the  Rancho  la  Brea  the  Pleistocene  and  alluvial 
deposits  are  impregnated  with  asphaltum,  forming  brea.  This  mate- 
rial originates  in  two  ways — heavy  oil  or  usphaltum  exudes  from  the 
surface  and  becomes  filled  with  drifting  dust  and  sand,  or  the  fluid 
exuding  from  the  underlying  hard  strata  impregnates  overlying 
porous  gravel  and  sand.  Details  concerning  the  brea  deposits  are 
quoted  under  the  heading  ** Previous  knowledge  of  the  region,^'  the 
older  geologists  having  had  an  exceptional  opportunity  for  studying 
these' 'tar  springs,"  which  at  the  time  of  their  visits  were  almost 
untouched  and  much  more  extensive  than  at  present.  In  the  Rancho 
la  Brea  deposits  at  the  south  side  of  the  Salt  Lake  oil  field  many  bones 
of  extinct  mammals  have  been  found.  (See  PI.  XXIV,  B.)  The  fol- 
lowing notes  concerning  these  remains  are  quoted  from  an  unpub- 
lished manuscript  by  Dr.  J.  C.  Merriam: 

The  beds  in  which  the  bones  occur  extend  over  many  acres.  So  far  as  I  am  aware 
the  bottom  has  not  been  reached  in  excavaticms  carried  on  to  the  depth  of  at  least  15 
feet  in  quarrying  the  asphalt.  Bones  are  scattered  through  a  large  part  of  the  deposit, 
but  are  very  unevenly  distributed.  In  some  localities  they  are  present  in  large  num- 
bers and  in  fairly  defined  layers. 

The  asphalt  has  in  many  cases  penetrated  even  the  minute  pores  of  the  bone,  but 
the  original  material  of  the  skeleton  is  itself  practically  unchanged. 

The  remains  recognized  up  to  the  present  include  the  following:  EUphaSj  Equua, 
Bison,  Mylodon  (?),  Sndlodon,  Canis  indmnmsis  (?),  Canis  small  species  and  camel 
remains.     Numerous  bird  bones  and  remains  of  insects  are  also  found. 

In  a  consitierable  number  of  cases  large  parts  of  the  skeleton  are  found  together, 
showing  that  the  carcasses  were  entombed  so  quickly  that  there  was  not  sufficient 
time  for  decomposition  to  permit  separation  of  the  parts. 

Of  the  remains  recognized  up  to  the  present  time,  an  extraordinarily  large  percent- 
age repr(»sents  rarnivora.  The  numb<T  of  carnivores  is  certainly  relatively  larger  than 
the  usual  percentage  in  a  well-l)alanc(Hl  fauna,  and  tliis  abundanc(»  must  be  attrilnited 
to  peculiar  conditions  under  whicli  the  bones  accumulated.  Undoubtedly  nu)st  of 
the  remains  are  those  of  animals  that  have  been  entrapped  or  mired  in  the  asphalt  at 
times  wht'U  it  formed  a  sticky  dei)osit  around  tar  springs.  The  surface  of  the  asphalt 
is  very  sticky  in  some  places  at  the  present  time,  and  where  cuts  are  opened  in  it  tar 
may  ooze  out.  Such  jmk)1s  have  probably  existed  here  interruptedly  through  a  long 
periixl,  and  parti(!ularly  during  Quaternary  time  when  the  deposit  was  forming. 
Carnivores  are  numerous,  because  they  were  attracted  by  birds  and  mammals  caught 
in  the  asphalt.  Perhaps  it  is  not  entirely  a  coincidence  that  the  carnivore  remains  are 
usually  a.ssociate(l  with  those  of  birds  or  manmials,  which  would  be  their  natural  prey. 
The  considerable  number  of  young  saber-tooth  cats  present  may  indicate  that  the 
younger  and  less  experienced  individuals  were  more  easily  lured  into  the  tar  pools. 
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Aside  from  their  scientific  value,  these  bones  have  the  added  sig- 
nificance of  indicating  that  the  brea-forming  conditions  which  are 
now  prevalent  in  this  field  were  in  operation  during  a  large  portion 
of  Pleistocene  time.  In  view  of  the  great  number  of  years  during 
which  the  gas  and  oil  have  been  escaping  in  this  field,  it  seems  rather 
remarkable  that  such  prolific  deposits  of  petroleum  are  still  to  be 
found  in  the  underlying  strata.  These  facts  indicate  the  almost 
incomprehensible  amount  of  oil  that  was  originally  contained  in  the 
Tertiary  rocks  over  certain  areas  of  the  Coast  Range  belt. 

STRUCTURE. 

GENERAL  FEATURES. 

The  structural  features  in  the  region  about  Los  Angeles  are  depend- 
ent on  two  systems  of  disturbances.     The  older  of  these  consists  pri- 
marily of  folds,  with  which  are  usually  associated  minor  faults.     This 
s}'stem  dominates  the  Miocene  strata  and  was  probably  largely  devel- 
oped during  the  j)ost-Puente   (late  middle  Miocene)  readjustment, 
which  had  such  a  widespread  effect  throughout  the  Pacific  coast  of 
the  United  States.     The  axes  of  disturbance  of  the  Miocene  system 
trend,  approximately,  X.  60°  W.     The  younger  system,  in  which 
faults  are  apparently  the  dominant  features,  was  developed  during 
late  Pleistocene  time  and  aflFects  all  the  formations  in  the  area.     The 
general  trend  of  the  axes  of  the  Pleistocene  system  is  east  and  west. 
Minor  faults  with  planes  striking  in  various  directions  are  common 
throughout  the  district. 

The  most  prominent  structural  feature  in  the  district  is  the  great 
flexure  in  the  Puente  sandstone  and  shale  which  lies  northeast  of  the 
business  portion  of  Los  Angeles  and  trends  N.  60°  W.  This  will  be 
referred  to  as  the  Elysian  Park  anticline.  (See  PI.  XX,  sec.  E-F.) 
This  anticline  might  almost  be  regarded  as  an  elliptical  structural 
dome,  as  it  appears  to  plunge  at  both  its  northwest  and  southeast 
ends.  Not  far  from  the  northwest  extremity  of  the  anticline  where 
it  approaches  the  fault  zone  lying  along  the  southern  base  of  the 
Santa  Monica  Mountains  the  fold  develops  into  a  fault.  Near  the 
axis  of  the  anticline  the  beds  in  the  southern  limb  dip  gently,  the 
slope  becoming  steeper  and  steeper,  however,  toward  the  south 
until,  in  the  region  of  the  shaly  beds,  dips  of  60°  are  not  uncommon. 
The  northern  limb  is  obscured  by  erosion,  but  the  rocks  composing 
it  appear  to  dip  at  angles  as  great  as  40°.  Toward  the  south  end  of 
the  anticline  minor  flexures  are  developed  on  its  flanks  and  these  in 
turn  are  squeezed  up  into  what  appears  to  be  one  or  more  closely 
folded  overturns  in  the  hills  IJ  miles  east  of  Eastlake  Park.  Other 
folds  of  considerable  extent  and  at  least  one  j)rominent  fault  trending 
approximately  in  the  same  general  direction  as  the  Elysian  Park  anti- 
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Olli  FIEI.D8. 

LOCATION. 

The  oil-bearing  zone  begins  near  the  Catholic  cemeten 
Vista  street,  at  the  southern  base  of  the  Elysian  Park  hills, 
in  an  almost  westerly  direction  to  a  point  north  of  West 
it  bends  to  N.  60°  W.  and  extends  into  the  region  south  of 
Two  miles  southwest  of  Colegrove,  on  the  almost  level  L 
Santa  Monica  plain,  is  the  field  locally  known  as  the  Sa' 
named  from  the  principal  company  operating  there),  whi 
topographically  isolated  from  the  main  Los  Angeles  field 
theless,  probably  genetically  related  to  it.  In  discussing  i 
it  has  been  deemed  advisable  to  divide  the  productive  tei 
four  parts,  differentiated  more  or  less  sharply  along  struc 
The  area  extending  eastward  from  the  Sisters'  Hospital  to 
limit  of  the  productive  territory  at  the  Catholic  cemet< 
described  as  the  eastern  field ;  that  extending  from  the  h< 
line  passing  northward  through  West  Lake  as  the  central 
extending  northwestward  from  the  region  about  the  Bap 
as  the  western  field;  and  that  on  the  Rancho  la  Brea,  sc 
Colegrove,  as  the  Salt  Lake  field.     (See  PI.  XIX.) 

DEVELOPMENT.a 

The  development  of  the  Los  Angeles  oil  district  has  t 
spasmodically,  four  periods  of  activity  marking  its  his 
first  period,  during  which  the  central  field  was  first  opei 
the  time  from  late  in  1892  to  1895;  the  second,  in  wliich 
field  was  developed,  includes  1896  and  1897;  the  third,  n 
exploitation  in  the  western  field  and  the  west  end  of  the  c( 
embraces  1899  and  1900;  and  the  fourth,  which  marks  tl 
ment  of  the  most  important  part  of  the  district,  the  Salt 
extends  from  1901  up  to  the  present  time. 

The  history  of  the  Los  Angeles  oil  wells,  or,  more  properly  speaking. 
Street  Park  oil  field  at  Los  Angeles,  is  as  follows:  For  many  years  a  t^iY 
brea  was  known  to  exist  on  Col  ton  street  near  Douglas  street ,  in  the  city  o 
and  the  brea  was  locally  used  for  fuel.     In  1892  Messrs.  Dohcnv  ^k  ( 'onno 
6  foot  shaft,  155  feet  deep,  at  the  corner  of  Patton  and  State  streets,  close 
of  brea  previously  mentioned.     The  formation  penetrated  is  sandy  .<hal 
thin  strata  of  siliceous  or  calcareous  rock.     Near  the  surface  the  oil  wai 
but  at  about  7  feet  deep  it  was  found  to  be  lighter  and  il  seeped  from  tl 
shaft.     The  oil  exuded  from  porous  material  and  from  the  surface  plane 
strata.     The  formation  was  found  to  dip  toward  the  south  at  an  anj^le 
Excavation  below  a  depth  of  155  feet  was  prevented  by  gas.     An   IS-i 
then  drilled  in  the  bottom  of  the  shaft  and  yielded  7  V)arrels  of  oil  dai 
weeks.     In  July,  1894,  the  yield  had  decreased  to  2  barrels  of  oil  a  day.     ] 


aThe  writer  is  largely  indebted  to  the  n^ports  of  W.  L.  Watts  for  data  of  a  hislorica 
in  this  paper. 
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1892,  an  oil  well  was  sunk  at  Second  Street  Park  by  Messrs.  Doheny  &  Connon.  As 
8o*)n  as  this  well  was  found  to  be  a  success  other  wells  were  sunk  on  adjacent  lots,  and 
th(*  Second  Street  Park  oil  field  grew  rapidly.  By  the  end  of  1895  there  were  more 
than  300  wells  within  an  area  of  less  than  4,000,000  square  feet.  During  1895  the  price 
of  crude  oil  at  Ix>8  Angeh^  fell  to  a  ruinously  low  rate,  the  average  price  for  that  year 
being  fiO  cents  a  barrel.  Indeed,  there  were  sales  at  a  much  lower  rate — it  is  said  even 
a?  low  as  25  cents  a  barrel.  The  reason  for  this  depression  was  the  lack  of  cooperation 
among  the  oil  producers  and  the  lack  of  facilities  for  storing  and  .handling  the  oil. 
Early  in  1896  the  price  of  oil  commenced  to  recover,  and  in  July,  1896,  it  had  reached 
^1  a  })arrel.  The  reason  of  this  recovery  was  the  diminishing  of  the  supply,  the  organi- 
zation of  the  oil  producers,  and  the  increased  facilitiei*  for  storing,  and  handling  the  oil.o 

Development  in  the  central  field  proceeded  eastward  until  it 
encountered  the  disturbed  and  barren  beds  in  the  region  just  west  of 
the  Sisters'  Hospital,  where  exploitation  ceased.  On  the  theory  that 
this  break  was  only  local  and  that  the  productive  zone  continued 
eastward  along  the  strike  of  the  oil-bearing  strata,  a  well  was  sunk  by 
Maier  &  Zobelein  at  the  comer  of  Adobe  and  College  streets,  in  what 
is  now  the  eastern  field.  This  well  was  completed  in  November,  1896, 
and  as  soon  as  it  was  found  to  be  successful  many  other  wells  were 
begun  in  the  immediate  vicinity,  and  by  the  middle  of  1897  the  wells 
in  the  new  field  were  almost  as  closely  crowded  as  those  in  the  old  or 
central  territory.  Prospecting  was  continued  east  of  Los  Angeles 
River,  but  no  economically  productive  wells  were  developed. 

The  exploitation  of  the  western  field  and  the  extension  of  the  cen- 
tral field  from  the  comer  of  Quebec  street  and  Ocean  View  avenue 
westward  took  place  largely  during  the  latter  part  of  1899  and  1900. 
Some  wells,  notably  the  Ruhland,  at  the  comer  of  Seventh  and 
Hoover  streets,  and  several  of  the  Maltman  wells,  north  of  the  Baptist 
college,  however,  were  sunk  previous  to  1897. 

The  entrance  of  the  Salt  Lake  Oil  Company  into  the  Rancho  la 
Brea  region  in  1901  marks  Ihe  beginning  of  the  development  of  the 
field  now  bearing  that  company's  name.  For  years  the  oil  seepages 
and  brea  on  this  ranch  had  been  known,  and  large  quantities  of  brea 
had  been  hauled  away  for  paving  purposes.  At  least  one  prospect 
well  had  been  put  down  near  the  brea  deposit,  but  no  important 
results  were  obtained  from  any  of  these  operations.  The  first  well 
drilled  by  the  Salt  Lake  Company  was  abandoned  on  account  of  the 
caving  in  of  the  casing,  caused  by  gas  pressure.  This  fact  being  con- 
strued as  a  good  indication,  several  other  wells  were  sunk  in  the  same 
locality  until  finally  a  ** gusher"  was  struck  and  the  value  of  the  field 
a^isured.  Since  the  beginning  of  1902  the  development  in  this  terri- 
tory has  been  rapid,  and  now  it  stands  first  in  importance  among  the 
oil  fields  south  of  Santa  Barbara  County. 

Owing  to  the  proximity  of  the  wells  to  each  other  the  oil-bearing 
strata  in  the  central  and  eastern  fields  have  been  rapidly  exhausted, 

a  Bull.  CaUlomia  State  Mining  Bureau  No.  11,  1897,  p.  5. 
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and  many  of  the  once-productive  wells  are  now  abandoned.     During 
the  past  year  (1905)  the  council  of  the  city  of  Los  Angeles  took  cogni- 
zance of  this  fact,  and  in  order  to  do  away  with  the  nuisance  of 
abandoned  wells  and  pumping  plants  in  a  thickly  populated  residence 
quarter  outlined  certain  districts  within  which  all  traces  of  the  oil 
industry  are  to  be  removed  within  a  certain  period.     This  policy,  if 
carried  out,  will  eventually  result  in  the  abandonment  of  the  city 
fields,  so  that  probably  in  only  a  few  years  the  thickly  set  derricks 
which  now  extend  through  the  northern  part  of  the  city  will  be   » 
thing  of  the  past. 

EASTERN    FIELD. 
LOCATION. 

The  eastern  field  comprises  that  portion  of  the  productive  oil  tex*- 
ritory  of  Los  Angeles  which  lies  between  the  Sisters'  Hospital  grouiuL^, 
comer  of  Sunset  boulevard  and  Beaudry  avenue,  pn  the  west,  and  ttm€ 
Catholic  cemetery,  comer  of  Cottage  Home  and  Buena  Vista  sti^eet-^, 
on  the  east.     Its  northern  boundary  is  a  line  running  from  the  norttm- 
ern  part  of  the  hospital  grounds  eastward  to  a  point  on  the  western 
line  of  the  cemetery  600  feet  north  of  Buena  Vista  street;  its  southerxi 
limits  are  Alpine  street  from  the  hospital  southeastward  to  FigueroA 
street,  and  thence  a  line  slightly  north  of  east  to  the  southwest  comer 
of  the  cemetery.     This  area  is  nearly  three-fourths  of  a  mile  long, 
with  a  maximum  width  of  about  1,000  feet  near  the  middle  and  a 
minimum  of  less  than  400  feet  at  the  ends;  it  contains  approximately 
one-eighth  of  a  square  mile. 

TOPOGRAPHY. 

The  eastern  field  lies  on  the  southwestern  flank  of  the  Elysian  Park 
hills,  along  the  southern  faces  of  the  two  well-developed  minor  ridges 
which  are  separated  by  Chavez  Ravine.  The  topography,  however, 
appears  to  have  no  connection  whatever  with  the  structure  of  the 
field  or  the  extent  of  the  productive  zone,  the  line  of  wells  forming  an 
approximately  straight  belt  from  the  low  southwestern  slope  of  the 
western  ridge  at  the  Sisters'  Hospital,  up  over  the  face  of  this  same 
ridge,  down  into  and  across  the  mouth  of  Chavez  Ravine,  and  east- 
ward over  the  lower  portion  of  the  eastern  ridge. 

GEOLOGY. 

All  the  formations  from  the  Puonte  sandstone  to  the  Fernando 
beds  are  involved  in  the  geology  of  the  eastern  field.  North  of  the 
field  and  forming  the  bulk  of  the  Elysian  Park  hills  is  the  thick- 
bedded  gray  to  light-yellow  and  rusty-brown  sandstone  of  the  Puente 
formation.  This  outcrops  along  some  of  the  park  roads  and  is  excep- 
tionally well  exhibited  on  Buena  Vista  street  east  of  the  field  and 


LOS   ANGELES   DISTBICT :   EASTERN   FIELD.  161 

west  of  Los  Angeles  River,  where  the  pecuhar  jointing  features,  pre- 
viously  described,   are  prominently  developed.     Above   the   sand- 
stone is  the  typical  white  siliceous  shale,  which  extends  in  a  broad 
band  from  the  region  of  the  Catholic  cemetery  northwestward  along 
the  flank  of  the  Elysian  Park  hills.     At  the  northwest  comer  of  the 
cemetery  this  shale  is  very  much  crumpled,  but  northwest  of  this 
point  it  appears  to  be  little  distorted  and  dips  about  45°  S.  30°  W. 
The  top  of  the  shale  is  marked  by  a  50-foot  band  of  heavy-bedded, 
coarse  light-yellow  to  brown  concretionary  sandstone,  which  is  well 
exposed  on  the  southwest  side  of  Simset  boulevard  near  its  intersec- 
tion with  Sutherland  street.     At  the  west  end  of  this  exposure  the 
sandstone  is  cut  off  by  a  fault  which  has  thrown  some  shale  beds 
down  against  the  sandstone  on  the  west.     The  sandstone,  together 
with  its  underlying  and  overlying  white-shale  bands,  may  be  traced 
in  a  southeasterly  direction  from  the  locality  last  mentioned  toward 
the  oil  field  as  far  as  the  quarries  on  the  west  side  of  the  Chavez 
Ravine  road.     Its  dip  along  this  line  is  also  45°  S.  30°  W.     What  is 
probably  a  continuation  of  the  same  sandstone  band  is  exposed  on 
the  east  side  of  the  ravine  a  short  distance  north  of  the  comer  of 
Adobe  and  Bernardo  streets,  but  the  rocks  here  are  so  near  the  frac- 
ture zone  and  so  much  disturbed  that  the  correlation  is  more  or  less 
uncertain.     This  sandstone  layer  and  its  associated  shale  are  easily 
differentiated  in  old  surface  exposures,  but  in  fresh  road  cuts  and 
quarries  their  identification  is  more  diflScult.     The  overlying  band 
of  shale,  which  is  characteristically  thinly  laminated  and  of  flinty 
siliceous  composition,  imderlies  a  considerable  thickness  of  medium- 
to  thin-bedded  soft  sandstone  and  sandy  shale.     These  beds  are  well 
exposed  in  the  brick  company's  quarries  on  the  southwest  side  of 
Chavez  Ravine.     At  the  sharp  bend  in  Figueroa  street  on  the  south 
end  of  the  ridge  west  of  the  ravine,  and  extending  westward  at  least 
as  far  as  Ramona  street  just  north  of  its  intersection  with  College 
street,  is  another  band  of  thin-bedded  white  shale  which  normally 
lies  above,  but  which  here  is  probably  faulted  down  against  the  soft 
sandstone  and  sandy  shale  last  described.     This  white  shale  is  simi- 
lar to  that  lying  above  the  oil  sands  in  the  region  west  of  the  Sisters' 
Hospital  and,  like  it,  is  much  more  resistant  to  w'eathering  than  the 
oil  sands.     If  the  two  shales  are  identical  it  would  be  reasonable  to 
suppose  that  the  oil  sands  lie  only  a  short  distance  beneath  the  shale 
at  the  Figueroa  and  Ramona  street  outcrops.     This  supposition  is 
borne  out  by  the  wells  only  a  short  distance  south  of  the  white-shale 
out<;rop,  which  strike  productive  sands  at  depths  somewhat  greater 
than  600  feet.     Owing  to  the  faulting  down  of  the  oil-bearing  beds 
against  the  older  strata  on  the  north,  no  outcrops  of  the  oil  sands 
have  so  far  been  discovered  in  the  eastern  field.     The  beds  overlying 
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the  oil  zone  are  similar  to  those  found  in  the  same  position  in  the 
central  and  western  fields  and  consist  largely  of  soft,  thin-bedded 
sandstone  and  sandy  shale,  dipping  approximately  S.  10°  W. 

GEOLOGY   OF   THE    WELLS. 

The  underground  geology  of  the  eastern  field  is  similar  to  that  of 
the  central,  and  is  what  would  be  expected  from  ah  examination 
of  the  surface  evidence  in  the  region.  Within  the  productive  territory 
the  wells  first  penetrate  the  sandy  shale  of  the  Fernando,  after  which 
they  enter  the  Puente  clayey  shale  and  **sheir'  beds  which  mark  the 
top  of  the  productive  zone.  Oil  occurs  in  two  sands,  the  upper  bein^ 
about  55  feet  and  the  lower  about  25  feet  thick.  At  the  present  time 
the  upper  sand  is  practically  exhausted,  having  been  pumped  con- 
tinuously for  nearly  seven  years.  Ten  or  twelve  barrels  per  day  was 
not  an  unusual  yield  when  the  sand  was  first  struck,  and  even  three 
years  ago  some  of  the  wells  were  still  yielding  1  or  2  barrels.  The 
gravity  of  the  oil  in  the  upper  sand  is  said  to  be  between  18°  and  19° 
B.  The  lower  sand  is  medium  to  coarse  grained  and  at  first  yielded 
as  high  as  25  barrels  in  some  of  the  wells,  but,  like  the  upper  sand, 
soon  fell  off  and  is  now  practically  exhausted.  The  gravity  of  the 
oil  in  this  stratum  is  about  16°  B.  Considerable  quantities  of  gas 
accompanied  the  oil  in  the  lower  sand.  Water  occurs  at  a  depth  of 
about  900  feet  in  the  neighborhood  of  Yale  and  Bernardo  streets  and 
in  the  extreme  west  end  of  the  field  was  so  abundant  as  to  stop  devel- 
opment work  in  the  region  south  of  the  Sisters'  Hospital. 

The  two  following  logs  illustrate  the  strata  penetrated  in  the  areas 
of  low  and  steep  dip,  respectively,  in  the  productive  territory  of  the 
eastern  field: 

Typical  well  log  in  the  central  portion  [strata  of  low  dip)  of  the  eastern  field,  Los  Angdes.*^ 
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Sandy  shale 325 
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Hard  shale I  3 
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Hard  shale 2 

Oil  sand  (oil  1G°  B.) 25 

Hard  shale 2 
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512 
552 


oHorshey,  O.  H.   Hull.  California  State  Mining  Bun»au,  No.  19,  1900.  p.  45. 
Typical  well  log  in  the  eajttern  portion  {strata  of  t<t€cp  dip)  of  the  eastern  fiM,  Los  Angeles. 
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Sandy  shale  with  clayey  shale  toward  base 

Oil  sand  (nearly  exhausted  when  penetrated  in  1902) 

Clayey  shale 

Medium  to  coarse  oil  sand  (25  barrels  oil  and  considerable  gas) 
Clayey  shale 
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STRUCTURE. 

PL  XX,  sec.  G-H,  illustrates  the  probable  relations  of  the  beds  in 
the  eastern  part  of  the  eastern  field.     The  contour  lines"  in  PI.  XIX, 
showing  the  distance  of  the  upper  oil  sand  below  the  Los  Angeles 
oity  datum  (255  feet  above  sea  level),  also  help  to  make  clear  the 
structural  features  of  this  district.     As  would  be  expected  in  a  regicm 
%vhcre  two  important  flexures  come  together  at  an  acute  angle,  the 
structure  is  complex.     The  flexures  referred  to  are  the  Elysian  Park 
anticline,  which  trends  N.  60°  W.,  and  the  anticline  and  fault  along 
t  he  north  side  of  the  oil  field,  which  trend  in  an  approximately  east- 
west  direction.     As  the  beds  of  sandstone  and  shale  in  the  Elysian 
Park  anticline  approach  the  east-west  line  of  disturbance,  they  tend 
to  deviate  so  that  their  strike  is  more  nearly  east  and  west.     Simi- 
larly, the  beds  following  the  line  of  the  east- west  disturbance  are 
inclined  to  turn  so  that  their  trend  is  somewhat  north  of  west  as  they 
approach  the  thick  beds  of  the  Elysian  Park  anticline.     This  tend- 
enc3^  to  change  in  strike  occurs  not  only  in  the  beds  at  the  surface, 
but  also  in  the  oil  sands,  as  is  shown  by  the  contours  in  PI.  XIX. 

The  structure  in  the  major  part  of  the  eastern  field  is  irregular,  the 
average  dip,  however,  being  less  than  that  of  the  central  field.  The 
inclination  of  the  strata  appears  to  be  most  regular  just  east  of  the 
Sisters'  Hospital.  From  this  point  almost  to  Bernardo  and  Yale 
streets  the  dip  becomes  less  and  less,  but  near  the  latter  point  it 
increases  abruptly  to  50°  or  more.  Toward  the  east  the  beds  are 
very  much  disturbed.  Near  the  corner  of  Ramona  avenue  and  Col- 
lege street  the  dip  is  about  35°.  Immediately  south  of  this  point  is 
a  line  of  fracture,  on  the  south  side  of  which  the  strata  dip  45°. 
The  conditions  beyond  the  east  end  of  the  field  are  not  known 
because  of  the  lack  of  surface  outcrops  and  well  logs. 

The  line  of  disturbance  which  begins  west  of  Sunset  boulevard, 
northwest  of  the  Sisters'  Hospital,  and  extends  almost  in  a  straight 
line  to  the  comer  of  Bernardo  and  Adobe  streets,  appears  to  be  a 
very  sharp  anticline  bounded  on  the  north  by  a  fault  in  which  the 
downthrow  is  on  the  south  side.  In  a  small  cut  on  the  west  side  of 
Sunset  boulevard,  in  the  axis  of  this  zone  of  disturbance,  the  beds 
dip  from  80°  N.  to  80°  S.  This  has  the  appearance  of  an  overturn. 
However,  dips  obtained  in  the  subway  between  the  Sisters'  Hospital 
and  the  boiler  house  and  immediately  north  of  the  latter  show  an 
anticline  with  dips  ranging  from  45°  S.  through  horizontal  to  45°  N. 
A  similar  northerly  dip  is  found  northeast  of  the  hospital  on  the 
comer  of  Beaudry  avenue  and  the  alley  between  Beaudry  and  Hin- 
ton  avenues.     These  dips  occur  in  thinl}^  laminated  yellow  sandstoiic 

«  The  lincB  sbowing  the  position  of  the  oil  sand  in  the  central  and  eastern  fields  are  copied  from  W.  L. 
Watts'B  map  of  thia  field,  given  in  Bull.  Cailfoniia  State  Mining  Bureau,  No.  19, 1900,  fig.  D. 
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interbedded  with  minor  amounts  of  arenaceous  shale.  The  anticline, 
if  such  it  be,  is  also  exposed  at  the  comer  of  Bernardo  and  Adobe 
streets,  where  the  dip  ranges  from  75°  N.  through  perpendicular  to 
40°  or  50°  S.  Here,  again,  the  surface  evidence  indicates  an  overturn 
while  the  well  logs  suggest  a  sharp  anticline.  The  productive  wells 
are  found,  with  few  exceptions,  on  the  south  side  of  this  line  of  dis- 
turbance. 

As  before  mentioned,  there  also  appears  to  be  a  fault  a  short  dis- 
tance south  of  this  anticlinal  axis,  but  what  relation,  if  any,  it  bears 
to  the  productiveness  of  the  oil  sands  is  at  present  unknown.  The 
fault  which  throws  the  oil-bearing  beds  in  the  field  down  against  the 
older  Puente  strata  of  the  Elysian  Park  anticline  is  apparently  closed 
so  far  as  escape  of  the  oil  is  concerned,  for  no  indications  of  oil  or 
asphaltum  have  yet  been  discovered  along  its  trace.  The  sealing  of 
the  north  end  of  the  truncated  oil  sands  by  the  impervious  material 
of  this  fault  zone  may  account  in  a  measure  for  the  retention  of  the  oil. 

In  the  vicinity  of  Chavez  Ravine,  and  immediately  north  of  the  main 
east-west  fault,  which  limits  the  productive  territory  of  the  eastern 
field  on  the  north,  the  strata  strike  N.  80°  W.,  with  dips  varying 
from  20°  to  30°.  A  disturbance  affects  the  beds,  however,  at  the 
comer  of  Elysian  Park  avenue  and  Innes  street,  just  north  of  Res- 
ervoir Hill,  where  they  dip  in  a  northwesterly  direction,  although  the 
dips  all  around  this  point  are  uniformly  toward  the  south  or  southwest. 

The  territory  between  the  eastern  and  central  fields  is  considerably 
broken  up  and,  as  reported  by  the  drillers,  contains  much  water  and 
little  oil.  This  condition  is  doubtless  due  to  a  zone  of  disturbance 
which  branches  off  from  or  is  a  continuation  of  the  fault  at  the  comer 
of  Sunset  boulevard  and  Sutherland  street,  and  which  extends  from 
this  point  in  a  general  south-southeasterly  direction  past  the  comer  of 
Sunset  boulevard  and  Innes  street  toward  the  Sisters'  Hospital.  The 
character  of  tliis  line  of  disturbance  has  not  been  determined,  but  it 
appears  quite  probable  that  it  is  a  fault  zone,  with  the  downthrow  on 
the  east. 

DEVELOPMENT. 

The  first  well  drilled  in  the  eastern  field  was  simk  at  the  comer  of 
Adobe  and  College  streets  in  November,  1896.  From  the  time  this 
well  was  found  to  be  successful  until  the  latter  part  of  1897  develop- 
ment went  on  rapidly  until  nearly  the  whole  of  the  productive  territory 
was  exploited.  Since  1897  few  wells  have  been  put  down,  while  a 
number  of  those  which  at  one  time  produced  considerable  quantities 
of  oil  have  become  exhausted  and  have  been  abandoned.  There  are 
at  present  (February,  1906)  270  wells  in  the  field,  of  which  211  are 
pumping  and  59  are  either  not  pumping  or  are  abandoned.  The  wells 
vary  in  depth  from  500  to  more  than  1,200  feet  and  yield  from  1  to 
12  barrels  of  oil  per  day.     Some  of  the  wells  are  said  to  have  yielded 
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as  high  as  50  or  60  barrels  at  their  inception,  but  these  were  unusual. 
In  addition  to  oil  the  wells  produce  more  or  less-gas.  The  oil  is  black 
and  varies  in  gravity  from  16®  to  19°  B.,  the  lighter  oil  coming,  it  is 
said,  from  the  higher  sand. 

CENTRAL   FIELD. 
LOCATION. 

The  central  field  occupies  the  territory  lying  between  the  Sisters' 
Hospital,  comer  of  Sunset  boulevard  and  Beaudry  avenue,  on  the 
east,  and  Coronado  street,  one-fourth  mile  north  of  Westlake  Park, 
on  the  west.  Its  northern  boundary  is  an  almost  straight  east-west 
line  drawn  from  the  middle  of  the  west  side  of  the  hospital  grounds 
to  a  point  on  Coronado  street  about  100  yards  north  of  Ocean  View 
avenue;  its  southern  boundary  is  Ocean  View  avenue  from  Coronado 
street  east  to  Arnold  street,  thence  a  line  east  to  the  corner  of  First 
and  Lucas  streets,  thence  a  Une  to  the  comer  of  Temple  street  and 
Beaudry  avenue,  and  finally  Beaudry  avenue  from  Temple  street  to 
Sunset  boulevard.  The  productive  territory  is  about  IJ  miles  long, 
1,000  feet  wide  near  its  east  end,  and  300  feet  near  its  west  end.  The 
total  area  is  approximately  nine-twentieths  of  a  square  mile.  Like 
the  eastern  field,  the  central  is  a  narrow  band  through  one  of  the 
thickly  populated  residence  districts  of  the  city,  the  wells  in  many 
cases  being  put  down  in  close  proximity  to  houses  and  store  buildings. 

TOPOGRAPHY. 

Northwest  of  the  business  portion  of  Los  Angeles  and  east  and 
northeast  of  Westlake  Park  is  a  tableland  or  terrace  lying  at  an  ele- 
vation of  about  100  to  150  feet  higher  than  the  main  portion  of  the 
city.  This  table-land  is  bounded  on  the  north  and  west  by  a  ravine 
extending  southwestward  from  a  point  immediately  west  of  the  north 
end  of  Echo  Lake  and  is  bisected  by  a  narrow  valley  which  contains 
Echo  Lake  and  extends  south-southwestward  toward  the  business 
center.  In  addition  to  these,  several  small  ravines  drain  toward  the 
southwest  from  the  top  of  the  ten'ace.  The  central  field  occupies  the 
top  of  the  terrace  immediately  south  of  the  ravine  first  mentioned, 
extends  eastward  across  the  table-land  to  the  Echo  Lake  valley,  down 
into  and  across  this  depression  and  up  again  on  to  the  terrace,  and 
thence  across  it  to  the  eastern  limit  of  the  field  at  the  Sisters*  Hospital. 

GEOLOGY. 

The  formations  involved  in  the  geology  of  the  region  immediately 
adjacent  to  the  central  field  comprise  the  upper  portion  of  the  Puonte 
formation,  with  its  two  bands  of  white  siliceous  shale  and  the  inter- 
vening sandstone  layer,  and  the  soft  sandstone  and  sandy  shale  of 
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the  Fernando.  There  is  also  a  more  or  less  persistent  layer  of  Pleisto- 
cene gravel,  which  caps  the  upturned  edges  of  the  older  beds  ovei 
portions  of  the  terrace. 

The  sandstone  between  the  two  white-shale  layers,  which  is  the 
principal  oil  sand  in  this  as  well  as  in  the  eastern  field,  consists  o1 
about  150  feet  of  coarse  yellow  arkose  sandstone  in  layers  3  to  2A 
inches  thick,  interbedded  with  minor  quantities  of  fine  gray  shale 
Good  exposures  of  this  sandstone  are  found  on  Court  street  immedi 
ately  west  of  Lake  Shore  avenue  and  also  on  Burlington  avenue  t 
short  distance  north  of  First  street.  In  the  region  directly  north  o 
Westlake  Park  the  color  of  this  same  band,  which  here  approaches  i 
grit  in  certain  layei*s,  varies  from  chocolate  and  purplish  gray  U 
brown.  The  discoloration  is  doubtless  due  to  the  petroleum  whicl 
the  sands  at  one  time  contained.  Similar  colois  were  noted  in  sands 
which  are  supposed  to  be  stratigraphically  equivalent  on  Sunsei 
boulevard  northwest  of  Echo  Lake.     (See  PI.  XXI,  A.) 

Interbedded  with  the  thin  white  shale  which  underlies  the  sand- 
stone are  darker,  softer  shale  and  fine  sandstone  which  locally  appear 
to  be  petroliferous.  A  cut  in  First  street  west  of  Burtz  street  offers 
a  good  exposure  of  this  oil-bearing  shale.  These  beds  occupy  the 
hilly  countiy  north  of  the  central  field,  lymg  in  low  folds  with  dips 
that  varj^  from  horizontal  to  10°  or  15°  and  showing  no  continuous 
lines  of  structure.  As  indicated  by  well  records,  they  carry  traces  ol 
petroleum  as  far  east  and  north  as  the  region  immediately  northwest 
of  Echo  Lake,  but  the  accumulations  are  not  of  economic  importance, 
as  they  are  in  the  same  beds  northwest  of  Coronado  street  in  the 
western  field. 

The  band  of  white  shale  above  the  main  oil  sand  already  described 
is  not  over  50  feet  thick,  hut  owing  to  the  resistant  qualities  of  the 
thin  flinty  lamina*  of  which  it  is  composed  it  can  be  more  easily 
traced  iihnv^  its  surfaci*  outcrop  than  any  other  stratum  in  the 
region.  Angular  fragments  of  thin  shale  strew  the  surface  of  the 
ground  thioughout  the  greater  part  of  the  distance  from  Lake  Shore 
avenue  westward  to  a  point  1\  miles  southeast  of  Colegrove.  If  it 
were  not  for  this  hard,  flinty  shale  the  difiiculty  of  tracing  the  con- 
tinuity of  the  formations  north  of  the  central  field  woukl  be  greatly 
iucrea^sed. 

Above  this  flinty  shale  band  lie  the  soft  conglomerate,  heavy^  and 
thin-bedded  iine-<rraine(l  sandstone,  and  sandv  and  clavev  shale  ol 
the  Fernando.  This  formation  is  probably  over  2,000  feet  thick,  only 
the  lower  part,  howev^r,  being  exposed  in  the  central  field.  In  this 
iield  the  soft,  thin-bedded  sandstone  is  confined  largely  to  the  lowei 
500  feet  of  the  formation.  This  sandstone  appears  to  be  more  or  less 
petroliferous  toward  the  west  end  of  the  iield,  and  as  a  consecjuence 
its  outcrop  is  stained  rusty^  red,  purple,  and  pink.     This  coloration  ol 
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beds  is  particularly  noticeable  along  Ocean  View  avenue  west  of 
^arado  street.  Toward  the  east  end  of  the  field  the  sandstone  is 
lally  light  to  dark  yellowish  brown.  Above  the  soft  sandstone  and 
idy  shale  is  a  zone  of  fine-grained  shale,  several  hundred  feet  in 
ckness.  Some  of  this  shale  is  hard  and  appears  to  be  more  or  less 
careous.  Veins  of  gypsum  are  abundant  in  this  part  of  the  forma- 
n.  Excellent  exposures  of  this  fine-grained  shale  are  found  on 
&\idry  avenue  near  Fourth  street  and  in  many  road  cuts  both 
rtheast  and  west  of  this  locality. 

The  uppermost  beds  of  the  Fernando  exposed  in  Los  Angeles  lie 
ith  of  the  central  field,  occupying  the  ridge  on  which  the  State  Nor- 
\\  School  is  located.  These  are  soft  clayey  shales  and  heavy-bedded, 
e,  light-colored  sandstone  with  some  interstratified  conglomerates. 
le  fossils  listed  on  page  153  came  from  these  beds  in  the  region  south 
the  central  field. 

GEOLOGY   OF   THE    WELLS. 

As  indicated  by  the  well  logs,  the  underground.geology  varies  some- 
lat  throughout  the  extent  of  the  central  field.  The  southerly  dip 
all  the  beds,  however,  is  common  from  one  extremity  of  the  field  to 
3  other.  The  strata  in  general  are  less  disturbed  and  dip  at  lower 
Ejles  in  the  east  end  of  the  field,  and  the  oil  sand  on  that  account 
pears  thinner  in  that  region.  In  the  territory  east  of  Belmont  ave-: 
e  most  of  the  wells  penetrate  sandy  and  clayey  shale  (Fernando) 

the  first  500  or  600  feet.  Beneath  this  is  the  oil  sand,  consisting 
125  feet  of  thick  layers  of  coarse  arkose  material  interbedded  with 
n  clayey  shale.  About  200  feet  beneath  this  sand  is  the  lower  pro- 
:;tive  zone,  which  consists  of  40  to  50  feet  of  medium  to  coarse  santl 
layers  similar  to  those  of  the  upper  zone.     The  two  oil-bearing  beds 

separated  in  the  northern  part  of  the  field  by  about  200  feet  of 
igh  blue  clay,  but  toward  the  south  this  thins  out  and  the  pro- 
?tive  sands  tend  to  coalesce.  On  the  south  edge  of  the  field  the 
ks  below  a  depth  of  950  feet  consist  of  alternating  clayey  and  coarse 
idy  layers,  which  replace  the  heavy,  well-defined  10  to  15  foot  sands 
ther  north.  The  gas  pressure  is  stronger  and  the  oil  more  abund- 
:,  heavier,  and  redder  along  the  south  edge  of  the  field  than  in  the 
ne  beds  nearer  the  surface  in  the  northern  portion.     This  reddish 

it  is  said,  gradually  turns  black  on  exposure  to  the  air.  Below 
)  lower  productive  zone  is  15  to  20  feet  of  clayey  shale  and  thin- 
Ided  sandstone  carrying  considerable  (juantitie^s  of  water.  The 
ith  edge  of  the  field  is  defined  by  the  line  where  this  water  becomes 
abundant  that  it  completely  hinders  development.  The  water  level 
^aid  to  be  between  900  and  950  feet  l)elow  the  surface  east  of  Bel- 
mt  avenue  and  1,050  feet  west  of  it. 


168  OIL   DISTRICTS   OF   SOUTHERN    CALIFORNIA. 

The  following  is  a  characteristic  well  log  from  the  northern  part  of 
the  central  field : 

Log  of  weU  iivo  Mocks  east  of  Lake  Shore  at^nue,  Lou  Angeles. 
[Elevation  approximately  400  feet  above  sea  level.] 
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Blue  clayey  shale ;  tiO  :      700 

Coarse  oil  sand 70  j      770 

Blue  clayey  shale,  with  sandy  layers  containing  oil ■  ISO  I      950 

Medium  to  coarse  oil  sand !  50  1 .  OOO 

Blue  clayey  shale ;  10+ ,  1 .  OlO 


The  following  log  is  characteristic  of  the  region  about  Sexjond  Street. 
Park,  immediately  east  of  Lake  Shore  avenue,  the  well  being  two 
blocks  southwest  of  that  whose  log  has  just  been  given: 

Log  of  well  in  Second  Street  Parkf  near  Lake  Shore  avenue^  Los  Angeles. « 
[Elevation  approximately  Xi5  feet  above  sea  level.] 
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a  WattH,  W.  L.,  Bull.  California  State  Mini  is:  Bureau,  No.  II,  1897,  p.  6. 

West  of  Behnont  avenue  the  dip  becomes  steeper,  and  although  the 
water  line  becomes  lower,  and  the  wells  consequently  can  go  deeper, 
the  field  narrows  appreciably.  Between  Burlington  avenue  and  Alva- 
rado  street  the  productive  territory"  is  about  600  feet  wide;  west  of 
Alvarado  street  it  narrows  to  500  feet,  and  at  the  end  of  the  field, 
near  Coronado  street,  to  about  300  feet.  Near  the  comer  of  Belmont 
avenue  and  First  street  the  wells  penetrate  soft  fine  sandstone  and 
sandy  and  clayey  shale  for  the  first  850  feet,  below  which  they  pass 
into  a  50-foot  zone  of  clayey  shale,  in  which  are  interl)edded  petrolif- 
erous sandv  beds  called  *^ stray"  sands  by  the  drillers.  The  oil  sand 
is  struck  at  about  900  feet  and  is  100  feet  thick,  the  dip  here  being 
between  30°  and  40°.  At  1,040  feet  there  is  a  70-foot  sand,  which 
grades  below  into  a  white  sand  bearing  salt  water.  This  constitutes 
the  lower  limit  of  the  productive  zone. 
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L  typical  log  for  the  part  of  the  central  field  lying  near  Belmont 
•nue  is  as  follows: 

Log  of  well  ai  comer  of  Belmont  avenue  and  First  streeiy  Los  Angeles. 
(Elevation  approximately  400  feet  above  sea  level.] 
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n  the  region  between  Burlington  avenue  and  Alvarado  street  the 
'  is  steep,  the  oil  sand  being  struck  at  about  700  feet  on  the  north 
e  of  the  productive  belt,  900  feet  in  the  middle,  and  1,100  feet  at 

south  edge.  The  strata  above  the  oil  sand  consist  largely  of 
kn'olorod  shale  and  thin-bedded  sandy  layers,  the  latter  occasion- 
r  petroHferous  or  w#ter  bearing  toward  the  base  of  the  section, 
ing  to  the  steep  dip  in  this  part  of  the  field,  the  wells  remain  in  the 
sand  for  a  much  greater  distance  than  they  do  farther  east.  There  ^ 
also  indications  of  a  tendency  toward  coalescence  of  the  oil  sands 
e,  caused  by  a  partial  pinching  out  of  the  shale  beds.  One  well 
r  the  north  side  was  drilled  for  over  300  feet  tlu^ough  productive 
d,  wdth  only  a  few  thin  layers  of  shale.  The  water  plane  in  this 
tion  of  the  field  appears  to  be  almost  level,  being  struck  at  a  depth 
tbout  1 ,200  feet  on  the  north  side  and  1 ,250  feet  on  the  south  side. 
5  w^ater  is  salt,  and  displaces  the  oil  in  the  sandy  beds  below  these 
ths. 

'rom  Alvarado  street  westward  to  the  end  of  the  field  the  beds  dip 
ingles  varying  from  50°  to  70°,  and  the  width  of  the  field  is  re- 
ed to  a  minimum  of  300  feet.  The  strata  are  practically  the  same 
hose  penetrated  east  of  Alvarado  street,  the  only  difference  being 
t  the  wat«r  plane  is  a  little  lower — at  a  depth  of  about  1 ,300  feet — 

the  wells  are  in  consequence  a  little  deeper.  The  wells  here 
said  to  be  the  most  productive  in  the  field,  some  of  them  having 
ded  60  barrels  a  day  at  the  start  and  kept  up  a  steady  production 
JO  barrels  for  at  least  a  year.     Owing  to  the  steepness  of  dip  and 

close  proximity  of  the  wells  to  the  structural  disturbance  at  the 
d  in  strike,  which  occurs  only  a  short  distance  west  of  the  west 

of  the  field,  considerable  difficulty  is  experienced  from  caving, 
vard  the  northern  edge  of  the  field  the  wells  go  to  1,200  feet  and 
ain  good  results,  but  much  water  is  encountered  in  many  of  the 
8  above  the  700-foot  level.  At  the  south  edge  of  the  field  the 
ductive  zone,  wiiich  extends  from  a  depth  of  1,000  or  1,100  feet 
:he  water  plane  at  1 ,300  feet,  consists  of  clayey  shale  interstrati- 

with  oil-bearing  ''stray'*  sands. 


\ 


170  OIL   DISTRICTS    OF    SOUTHEBN    CALIFORNIA. 

STRUCTURE. 

The  most  important  structural  feature  in  the  central  field  is  a  line 
of  disturbance  which  extends  from  the  region  100  feet  or  so  north  of 
the  corner  of  Patton  and  Temple  streets  westward  to  a  point  on  Ben- 
ton street  about  200  feet  south  of  First.  (See  PI.  XX,  sec.  El-F.)  Near 
this  last  point  it  bends  and  passes  to  the  northwest  toward  Colegroove. 
This  structural  feature  is  in  alignment  with  the  fault  along  the  north 
side  of  the  eastern  fields  and  is  probably  a  continuation  of  it.  In 
fact,  the  only  stretch  of  territory  over  which  it  can  not  actually  be 
traced  is  that  lying  between  the  corner  of  Sumner  place  and  Belle- 
vue  avenue,  northwest  of  the  Sisters'  Hospital,  and  a  point  north  of 
Temple  street  near  Patton.  Throughout  this  stretch  and  north 
and  south  of  it  for  some  distance  the  beds  all  dip  to  the  south  at  angles 
varying  from  8^  to  35°,  and  no  evidences  of  folding  or  important 
faulting  were  observed. 

The  anticlinal  structure  of  the  flexure  is  attested  by  the  fact  that 
the  beds  dip  to  the  south  on  Court  street  near  Lake  Shore  avenue 
and  to  the  north  two  blocks  farther  north.  The  more  or  less  irregidar 
position  of  the  beds  in  the  axis  of  this  antidine  near  the  comer  of 
Temple  street  and  Lake  Shore  avenue  indicates  that  considerable 
faulting  accompanied  the  folding.  The  exposures  on  Sumner  place 
between  Sunset  boulevard  and  Bellevue  avenue,  in  the  region  north- 
west of  the  corner  of  Patton  and  Temple  streets,  on  Burlington  avenue 
200  feet  or  so  south  of  Temple,  and  on  Benton  street  about  200  feet 
south  of  First  offer  further  evidence  in  favor  of  the  fault  theory. 

The  southern  or  proihictive  limb  of  the  anticline,  although  much 
the  steeper,  shows  more  regularity  throughout  the  central  field  than 
tlie  northern  limb.  It  is  considerably  broken  and  irregular  at  its 
east  and  west  ends,  l)ut  these  conditions  are  probably  due  to  other 
linos  of  disturbance  crossing  its  strike.  The  dips  near  the  axis  of 
the  anticline  al*o  usually  low,  becoming  steeper  toward  the  south. 
Tlie  oil  a|)pears  to  accumulate  in  the  steeper  beds  just  below  the  point 
where  they  ])en(l  to  the  lesser  dips  near  the  axis.  This  is  well  shown 
in  fig.  13,  a  section  along  C-F,  PI.  XVIIl,  across  the  field  near  Lake 
Shore  avenue.  Tlie  dips  in  the  southern  limb  of  the  anticline  in 
tlie  (»ast  end  of  the  field  vary  from  10°  to  45°,  becoming  abruptly 
ste(*j>er  toward  the  east  end  and  reaching  a  maximum  of  70°  near 
the  corner  of  Bellevue  avenue  and  Victor  street,  just  west  of  the 
Sisters'  Hospital.  This  marked  change  in  the  dip  is  doubtless  in 
some  way  related  to  tli(»  line  of  disturl)ance  described  in  discussing 
the  structure  of  the  eastern  field  (p|).  103-164)  as  extending  south- 
ward from  the  corner  of  Sunset  boulevard  and  Sutherland  street 
toward  the  Sisters'  Hospital.  To  the  west  of  Belnumt  avenue  the 
dips  become  steeper,  some  of  them  being  70°  or  more,  and  the  breadth 
of  the  field  decreases  in  a  corresponding  manner.     The  productive 
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area  is  locally  interrupted  in  the  region  immediately  west  of  Coronado 
strpet,  by  the  fractures  attending  the  change  in  the  direction  of  the 
strike  of  the  beds. 

A  line  of  minor  faults,  some  normal,  othet-s  reverse  or  thrust,  is 
developed  on  the  south  flank  of  the  major  flexure.  A  normal  fault 
occurs  on  Welc^ime  street  150  feet  south  of  Council,  and  an  excellent 
example  of  tlie  thrust  faults  is  shown  about  25  feet  north  of  Colton 
street  on  the  west  aide  of  Lake  Shore  avenue.  This  .'lecondary  lino 
of  disturbance  seems  to  mark  practically  the  northern  limit  of  the 
productive  territory  over  a  considerable  portion  of  the  field,  but  it  is 
problematical  whether  this  is  merely  a  coincidence  of  position — the 
productiveness  of  the  sands  depending  on  their  distance  from  the  axis 
of  the  anticline  or  their  depth  below  the  surface,  or  both — or  wliether 
the  minor  faults  really  seal  the  upper  en<]s  of  the  uil-bearjng  beds 


and  thus  hmit  the  field.  The  fact  that  a  few  prmlucfive  wells  are 
found  north  of  the  line  of  faulting  offers  evidence  refuting  the  absolute 
effectiveness  of  the  barrier  even  though  it  is  operative  over  a  portion 
of  the  territory,  unless  the  exjrianation  is  that  the.s('  wells  pnsH  through 
the  tilted  fault  plane  and  derive  their  oil  from  the  productive  beds 
below  and  to  the  south  of  it. 

North  of  the  main  line  of  disturbance  the  beds  for  tlie  most  par- 
show  local  flexures  with  low  dip;  these  apparently  bear  little  relat 
tion  to  the  major  structural  featui-es  or  to  each  other.  Tlie  general 
anticlinal  structure  of  the  major  flexure  descriijod  in  the  preceding 
paragraphs  is  evidenced,  however,  l)y  tlie  recurrence  in  two  knolls, 
cut  through  by  Sunset  boulevard  northwest  of  Echo  Lake,  of  the 
coarse  sandstone  (oil  sands)  foun<l  south  of  the  axis  in  immediate 
proximity  to  the  northern  boundary  of  the  central  field. 
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DEVELOPMENT. 

The  central  is  the  oldest  field  in  the  Los  Angeles  district,  its  first 
productive  well  having  been  sunk  in  1892.  As  soon  as  oil  was  assurec 
other  wells  were  drilled  in  the  immediate  vicinity,  and  the  field  grevi 
rapidly.  The  development  of  that  part  of  the  field  lying  east  o. 
First  street  was  practically  complete  by  the  end  of  1896,  while  mosl 
of  the  wells  in  the  western  part  were  sunk  during  the  peiiod  froir 
1897  to  1900.  There  are  at  present  (February,  1906)  516  wells  in 
the  central  field,  of  which  206,  or  about  40  per  cent,  are  pumping, 
while  310,  or  about  60  per  cent,  are  either  abandoned  or  not  pumping. 
In  the  region  west  of  Bonnie  Brae  street  the  proportion  of  pumping 
wells  is  60  per  cent,  but  in  the  eastern  part  of  the  field  it  is  only  31 
per  cent.  This  is  doubtless  due  to  the  greater  age  of  the  eastern 
wells.  The  wells  vary  in  depth  from  500  to  1,400  feet,  averaging 
deeper  in  the  western  than  in  the  eastern  part.  The  eastern  welb 
now  produce  from  2  to  8  barrels  per  day,  and  the  western  wells  gc 
considerably  higher,  some  possibly  to  12  or  15  barrels.  The  averag€ 
for  the  field  is  said  to  be  about  4  barrels.  At  their  inception  some  ol 
the  wells  in  the  western  part  of  the  field  gave  60  barrels  per  day 
but  soon  fell  off  to  20  barrels.  The  gravity  of  the  oil  in  this  field 
varies  from  14°  to  16°  B. 

WESTERN  FIELD. 
IXXJATION. 

The  western  field  includes  all  of  the  oil-producing  territory  lyinj 
to  the  west  and  northwest  of  Coronado  street,  north  of  Westlakc 
Park,  with  tlie  exception  of  the  area  described  on  pages  186-195  a** 
th<»  Salt  Lake  field.  In  its  restricted  sense  the  western  field  is  a  belt 
tnuiding  N.  70°  W.,  about  one-half  mile  wide  at  its  southeast  em; 
and  one-fourth  mile  wide  at  its  western  terminus  southeast  of  Cole- 
grove.  Within  this  area  of  about  IJ  square  miles  are  four  rathei 
distinct  groups  of  wells,  the  area  covered  by  them  being  sometliin^ 
less  than  one-half  the  total  area  of  the  oU-yielding  belt. 

TOPOGRAPHY. 

The  region  of  the  western  field,  viewed  topographically,  is  one  ol 
transition  from  the  pronounced  hilly  country  northwest  of  Elysiar 
Park  to  the  broad,  gently  southward-dipping  Ix)S  Angeles-Santj 
Monica  plain.  Its  characteristic  features*  are  low  rolling  hills,  sepa- 
rated by  more  or  less  strongly  pronounced  ravines,  which  rim  in  e 
southerly  or  southwesterly  direction. 
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GEOLOGY. 

Superficial  Pleistocene  deposits  cover  a  large  part  of  the  western 
field,  but  from  the  examination  of  exposures  along  the  ravines  in  its 
eastern  part  and  from  a  study  of  the  well  logs  it  is  known  that  the 
formations  underlying  it  are  the  same  as  those  exposed  in  the  eastern 
and  central  fields.  These  are  the  lower  Puente  sandstones,  the 
Puente  shale  and  thin-bedded  sandstone,  the  Fernando  sandstone, 
att<l  the  Pleistocene  gravel,  sand,  and  clay. 

The  most  prominent  bed  exposed  is  the  coarse  sandstone  which 
lies  between  the  bands  of  hard,  white,  thin-bedded  shale  at  the  top 
of  the  Puente  formation.  Exposures  of  this  sandstone  may  be 
traced  from  the  hill  one-half  mile  north  of  Westlake  Park  to  the  bend 
in  the  Hollywood  and  Cahuenga  Valley  Railroad  at  the  comer  of 
Western  avenue  and  Temple  road.  The  exposures  one-half  mile 
north  of  Westlake  Park  show  a  medium  to  coarse  or  rather  gritty 
sandstone,  with  colors  varying  from  light  yellow  and  brown  to  choco- 
late, gray,  and  dark  brown.  The  beds  are  considerably  disturbed, 
being  near  the  point  of  change  of  strike  from  N.  80°  W.  to  N.  65°-70° 
^-  West  of  this  locality,  toward  the  Baptist  College,  the  sandstone 
outcrops  along  the  face  of  the  hill  east  of  Occidental  boulevard. 
Still  farther  west,  at  the  comer  of  Commonwealth  avenue  and  Geneva 
street,  the  sandstone  dips  20°  S.  20°  W.  and  is  interbedded  toward 
the  top  with  some  thin  layers  of  hard  siliceous  shale.  Immediately 
^Uthwest  of  the  Baptist  College  the  same  sandstone,  highly  inipreg- 
'^^ted  with  oil,  in  layers  from  12  to  36  inches  thick,  has  a  dip  of 
-Q^  S.  At  this  point  the  sandstone  is  coarse  and  chocolate  colored, 
^'vd  is  interbedded  with  1-  to  12-inch  layers  of  chocolate-colored 
shale,  which  contains  large  quantities  of  carbonaceous  matter  and 
^tne  sulphur. 

Immediately  north  of  the  Baptist  College  are  some  exposures  of 
^liite   thin-bedded   shale,   interbedded    witli   softer,   darker-colored 
shale  which  dips  toward  the  south,  under  the  coarse  sandstone.     This 
shale  continues  toward  the  northwest  and  is  exj)osed  in  a  nuich  crum- 
pled condition  on  First  street  about  one  block  east  of  Vermont  avenue. 
It  also  occurs  in  a  small  ravine  near  the  junction  of  Rosedale  avenue 
and  the  Hollywood  and  Cahuenga  Valley  Railroad.     The  last  good 
exposure  is  found  on  Western  avenue,  just  north  of  Temple  road.     In- 
terbedded in  the  shale  about  300  feet  stratigraphically  l)el()w  the  main 
layer  of  coarse  sandstone,  is  a  band  of  somewhat  similar  sandstcme 
which -appears  to  be  the  principal  productive  bed  in  the  western  field. 
This  lower  sand  is  well  shown  in  a  cut  on  the  Holh^  ood  and  Cahuen«:a 
Valley  Railroad  at  Vermont  avenue.     The  dip  here  is  10°  due  west. 
The  sandstone  looks  very  much  like  that  exposed  on  Sunset  boulevard 
and  has  similar  large  elhpsoidal  concretions.     It  does  not  appear  to 
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contain  any  prominent  shale  layers,  although  it  is  overlain  and  under- 
lain by  the  thin  white  siliceous  beds.  As  exposed  in  this  railroad  cut 
the  sand  is  about  50  feet  thick,  but  the  records  of  wells  in  other  parts 
of  the  field  show  that  it  varies  considerably  in  thickness  and  also  in 
the  number  and  prominence  of  the  included  shale  layers. 

Above  the  upper'  coarse  sandstone  are  some  layers  of  thin-bedded 
white  shale,  which  may  be  traced  westward  from  the  region  immedi- 
ately north  of  Westlake  Park  toward  the  comer  of  Fifth  and  Hoover 
streets,  and  thence  northwestward  across  Vermont  avenue  to  Western 
avenue,  which  it  crosses  about  one-fourth  of  a  mile  south  of  Temple 
road.  This  shale,  according  to  the  well  records  in  the  region  south- 
west of  the  comer  of  Western  avenue  and  Temple  road,  probably 
averages  somewhat  thicker  in  the  western  field  than  it  does  in  the 
central. 

The  Fernando  is  represented  in  the  western  field  by  rather  hard 
gray  to  chocolate-colored  shale,  exposed  on  a  small  creek  southwest 
of  the  Baptist  College.  The  beds  dip  22°  S.  25"*  W.  Some  soft,  thin- 
bedded  sandstone  and  sandy  shale  also  occur  in  the  formation  above 
the  hard  beds  near  the  base.  Although  there  are  few  outcrops  to  cor- 
roborate the  assertion,  it  is  exceedingly  probable  that  the  Fernando 
overlies  the  Puente  over  the  whole  extent  of  the  Los  Angeles-Santa 
Monica  plain,  south  of  Temple  road  and  at  least  as  far  west  as  the 
west  end  of  Rancho  la  Brea. 

^Vs  previously  stated,  the  Pleistocene  deposits  consist  of  gravel, 
sand,  and  clay  and  lie  unconformably  upon  the  older  rocks  from  the 
foot  of  the  Santa  Monica  Mountains  southward  across  the  Los  An- 
geles-Santa Monica  plain.  An  excellent  exposure  of  the  Pleistocene 
occurs  in  the  ravine  northwest  of  the  Baptist  College.  This  deposit 
consists  of  sand  and  gravel  of  granitic  quartz,  sandstone,  and  shale 
fragments,  some  of  the  cobbles  attaining  a  diameter  of  over  6  inches. 
The  whole  is  richly  impregnated  with  heavy  oil,  which  seeps  from  the 
underlying  sandstone  and  shale  and  imparts  a  dark  chocolate  color  to 
the  mass.  Pleistocene  deposits,  consisting  of  roughly  bedded  sand 
and  gravel,  lying  in  an  approximately  horizontal  position,  may  also  be 
seen  in  cuts  along  some  (^f  the  roads  west  of  Hoover  street. 

GfJt)LOGY    OF    THE    WELIaS. 

For  convenience  of  discussion,  the  western  field  will  be  divided  into 
four  areas  corresponding  to  the  four  more  or  less  distinct  groups  of 
wells  which  it  comprises.  The  first  area— the  largest  and  by  far  the 
most  important — embraces  the  territory  in  the  vicinity  of  the  Baptist 
College,  and  is  bounded  by  Coronado  street  on  the  southeast  and  by 
Rosedale  avenue  on  the  west;  the  second  area  includes  the  region 
about  the  ])end  in  the  Hollywood  and  Cahuenga  Valley  Railroad  at 
the  comer  of  Western  avenue  and  Temple  road;  the  third  is  located 
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two  or  tl^^ee  blocks  northwest  of  the  second ;  and  the  fourth  covers  a 
:few  acres  at  the  east  end  of  the  Rancho  la  Brea  about  a  mile  south  of 


A  reference  to  the  geologic  map  (PI.  XVIII)  will  show  that  within 
■the  Baptist  College  area  are  the  outcrops  of  five  distinct  zones,  which 
are,  from  the  base  up,  tlie  oil-bearing  thin-bedded  shale  and  sandstone 
of  the  Puente  formation,  southwest  of  these  the  150-foot  oil  sand  of 
"the  central  field,  the  white-shale  zone  at  the  top  of  the  Puente,  the 
thin-bedded  sandstone  of  the  Fernando,  and  over  all  in  more  or  less 
scattered  patches  the  Pleistocene  gravel  and  sand.  Oil  is  derived 
principally  from  a  zone  (probably  correspond itig  with  the  lower  oil 
zone  of  the  central  field)  of  interbedded  clayey  shale,  "shell,"  and  oil 
sands,  the  top  of  which  lies  from  200  to  400  feet  below  the  bottom  of 


the  main  oil  sand  of  the  Los  Angele.s  district.  As  would  be  expected, 
the  logs  of  the  wells  in  this  aren  farthest  towani  the  southwest  give  the 
most  complete  records.  The  Fernand<i  formation  consists  of  sandy 
ahale  and  fine  sandstone,  beneath  which  are  the  clayey  shale  and  in- 
terbedded "shell"  layers  which  lie  above  the  thickest  sandstone  bed. 
This  sandstone  bed  (first  oil  sand),  whore  reached  by  wells  south  of  its 
outcrop,  usually  gives  a  small  yield  of  heavy  oil.  Below  the  sand^ 
stone  the  wells  penetrate  about  400  feet  of  tlun-hcdded  blue  <'layoy 
shale,  thin  hard  "shell,"  and  interbedded  oil-hcaring  sands.  Between 
130  and  170  feet  above  the  bottom  of  this  shale  i.s  a  layer  of  coarse, 
water-bearing  sand,  and  at  its  base  is  a  20  to  50  foot  oil  sand,  the 
greater  thickness  in  wells  in  the  southwcjitcrn  part  of  the  area,  the  !^ss 
in  the  wells  which  start  down  north  of  First  street.  From  this  horizon 
down  the  well  logs  show  considerable  discrepancy.     Blue  clayey  shale, 
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containing  thin  to  moderately  thick  beds  of  oil  sand  with  some  water- 
bearing strata  between  appears  to  lie  beneath  the  lower  or  second  oil 
sand  in  most  of  the  wells.  Water  with  a  temperature  of  104°  was 
struck  in  a  well  at  the  comer  of  First  street  and  Vermont  avenue  at  a 
depth  of  800  feet.  In  this  well  from  800  down  to  1,735  feet  the  strata 
are  blue  clayey  shale  and  some  "shell.''  A  heavy  flow  of  water  was 
encountered  at  1,400  feet.  The  sandy  shale  from  1,400  to  1,735  feet 
yielded  some  oil  and  gas.  The  record  of  a  well  drilled  immediately 
southwest  of  the  comer  of  Fourth  and  Hoover  streets  reveals  some 
interesting  facts.  The  first  oil  sand  in  this  well  (probably  the  second 
of  the  above  discussion)  was  encountered  at  250  feet  and  extended  to 
850  feet.  This  productive  sand,  as  reported,  was  succeeded  below  by 
water-bearing  sand,  with  no  shale  or  other  parting  between.  When 
the  depth  of  350  feet  was  reached  the  well  yielded  from  75  to  100  bar- 
rels of  oil  containing  no  water  for  a  time,  but  finally  water  came  from 
below  and  the  well  was  temporarily  abandoned.  After  it  had  lain  idle 
for  five  or  six  months  operations  were  again  begun,  but  the  moment 
the  water  in  the  well  was  agitated  the  strong  gas  pressure  threw  water 
and  oil  30  or  40  feet  into  the  air.  Drilling  was  recommenced  after  this 
spasmodic  **gush/'  but  water-bearing  sands  and  some  shale  were  the 
only  strata  penetrated  to  1,000  feet,  where  a  6-foot  layer  of  coarse 
bowlders  was  encountered.  From  1,000  feet  down  the  formation  was 
clayey  shale,  with  a  20-f()ot  oil  sand  between  1,100  and  1,200  feet  and 
another  50-fo()t  sand  between  1,300  and  1,400  feet.  These  sands 
were  very  productive,  but  owing  to  the  softness  of  the  beds  the  water 
could  not  be  shut  off  and  was  always  troublesome. 

In  the  territory  southwest  of  the  corner  of  Sixth  and  Hoover  streets 
the  wells  start  down  in  the  beds  overlying  the  first  oil  sand  Qiere 
almost  barren),  i>enetrate  the  sand  for  about  150  feet,  pass  through 
300  to  400  feet  of  clayey  and  sandy  shale  and  reach  the  second  or 
productive  sand,  from  60  to  90  feet  thick,  at  a  depth  of  about  525 
feet.  North-northeast  of  this  locality,  in  the  region  about  the  comer 
of  Hoover  and  Geneva  streets,  the  second  sand  (the  first  encountered 
in  these  wells)  is  struck  at  about  190  feet  and  is  22  feet  thick.  About 
50  or  60  feet  below  this  sand  is  another  60-foot  productive  zone.  The 
same  relative  conditions  as  have  just  been  described  exist  along  the 
strike  of  the  beds  toward  the  northwest,  the  shallow  wells,  varying 
in  depth  from  140  to  400  feet,  occurring  in  the  northeastern  portion 
of  the  field,  while  the  deeper  wells  are  found  along  the  southwestern 
border. 

Th<»  oil  in  many  of  the  wells  in  the  Baptist  College  area  has  been 
succeeded  by  water,  which  apjyears  to  follow  up  the  oil  from  below. 
There  is  als(^  more  or  less  water  in  all  the  producing  wells,  some,  it  is 
said,  yielding  75  barrels  of  water  for  each  25  barrels  of  oil.     Gas 
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occvirs  in  most  of  the  wells,  but  not  in  sufficient  quantities  to  be  of 
economic  importance.     The  oil  is  mostly  black,  but  the  emulsion  of 
oi  and  water  as  it  is  pumped  from  the  wells  usually  appears  bronze 
colored.     Some  of  the  wells  near  the  corner  of  Dome  and  Hoover 
streets,  high  up  on  the  rise  of  the  oil  sands  and  not  far  from  the  axis 
of  the  anticline,  yield  red  oil,  which,  however,  becomes  black  on 
exposure  to  the  air.     The  gravity  of  the  oil  in  the  Baptist  College 
area  varies  from  12.5°  to  14.5°  B.     The  production  is  from  a  fraction 
of  a  barrel  to  5  or  6  barrels  per  day.     Some  of  the  wells  are  said  to 
have  started  with  a  production  of  75  to  100  barrels  but  fell  off  to  30 
barrels  after  ten  months,  3   barrels  after  two  years,  and  Ih  barrels 
after  three  years.     The  effect  of  the  new  wells  on  the  old  was  imper- 
ceptible, the  decrease  in  production  being  due  to  a  local  sapping  of 
the  sand  immediately  surrounding  the  well. 

The  three  following  logs  are  characteristic  for  their  respective 
localities: 

Log  of  well  xjnmediaUly  southwest  of  the  comer  of  Iloover  and  Fourth  streets,  Los  Angeles. 

[Elevation  approximately  275  feet  above  sea  level.] 


Coane  sand,  with  clayey  and  sandy  shale  and  occasional  thin  "  shell "  layers  toward 

tbebaae 

Excellent  oil  sand,  yielding  76  to  100  barrels  of  oil  at  start , 

Alternating  thin-bedded  sandstone  and  shale  containing  water 

uyer  of  coarse  conglomerate  ("bowlders") 

Alternating  thin-beaded  sandstone  and  shale,  with  water 

Good  oil  Band;  some  water 

Otyey  shale .* 

^ood  oil  sand;  some  water 

Soft  elayey  shale,  too  soft  to  hold  casing  for  shutting  off  water 
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^  of  well  immediately  northeast  of  the  comer  of  Hoover  aiul  Geneva  streets,  Los  Amjeles. 

[Elevation  approximately  290  feet  above  sea  level] 
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Log  of  atU  touthtcut  of  the  corner  of  Vermont  avemte  ami  FirU  tirmt.  Lot  Angela. 
[ElBTBtlon  XO  tHt  abovs  m  level.] 


Ilard  sondttone ! 

BluecUycv  «hal«  qltematliw  witb  thin  oil  audj ' 

Oil  und.  al»  conlainlns  UttU  vatrr  unilvr  pnunn I 

Blue  Pluyfy  shale  and  thlD  iiaiidstoile,  wime  ol  latter  oil  beaitnfT.  "vter  aaiuU  between  I 

flandatone  coniBtnlng  hot  water.  104*  F ] 

Ul]  Band  containing  n^t  oil i 

Sandrtone  containing  water I 

Alternating  lilue  clayey  iihaleand  nwdiuni- io  an»gralDe<i,  ttiln-bedded  aa 

Sandatonf  an<ll]((hl  ail  iilrala  with' gaa  all  the  way  drnrn 


The  forniatioii.-i  iindorlyiiit;  tlie  urea  oust  of  the  comor  of  WestertS 
avciiuf  and  Tcmpli'  n»ad  nrp  the  .sainf  as  those  found  toward  th^ 
fiouthoa.st,  in  the  region  of  the  Baptist  College.  The  surface  out- 
crops seem  to  indieate  that  the  dip  of  (lie  beds  is  toward  the  south- 
west, Init  from  the  evidence  offered  liy  a  {jroup  of  wells  just  south  of 
Temple  road  one-fourth  mile  east  of  \Vest<Tn  avenue,  the  dip  appears 
to  be  south-southeastward  about  4  feet  in  300  feet.     This  discrep- 
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cv  is  doubtless  due  to  the  proximity  of  the  area  to  the  axis  of  the  ^ 
»s  Angeles  anticline. 

The  wells  in  the  northern  part  of  the  area,  near  Temple  road,  after 
netrating  gravel  and  sand  for  approximately  100  feet  pass  through 
ternating  clayey  shale  and  fine  sandstone  for  about  250  feet.  At 
lis  depth  the  oil  sand,  which  appears  to  be  barren  at  the  top  but 
•oductive  below,  is  encountered  and  extends  for  35  feet.  About 
)  feet  below  this  is  a  layer  of  sand  which  yields  flowing  water.  The 
ells  in  this  part  of  the  area  yield  an  average  of  1  to  2  barrels  of 
>^  B.  oil  per  day;  and  in  addition  considerable  quantities  of  gas 
id  usually  less  than  2  per  cent  of  water. 

About  one-fourth  mile  to  the  southwest  down  the  dip  from  the  ter- 
jory  just  described  the  wells  reach  the  oil  sand  at  310  feet.  The 
nd  is  here  40  feet  thick  and  is  somewhat  more  productive  than  it 
higher  up,  yielding  on  an  average  6  barrels  per  day  per  well.  The 
me  strata  were  penetrated  and  the  same  amount  of  water  is  encoun- 
red  in  these  deeper  wells  as  in  the  wells  to  the  northeast. 
Still  farther  southwest,  about  one-half  mile  southwest  of  the  comer 
Western  avenue  and  Temple  road,  the  wells  strike  an  oil  sand  at 
depth  of  about  350  feet  which  outcrops  at  the  surface  in  the  vicinity 
the  wells  just  described.  This  sand  furnishes  the  main  yield  of 
ese  wells.  About  350  feet  below  this  upper  oil  sand  is  encountered  a 
cond  oil  zone  corresponding  to  the  productive  sand  of  the  wells  half  a 
ile  to  the  northeast.  The  strata  above  the  first  sand  are  largely  clayey 
id  sandy  gray  shale,  possibly  Fernando  in  part,  with  some  harder 
lale  and  "sheir'  layers  immediately  above  them.  Between  the  first 
id  second  oil  zones  are  alternating  clayey  and  sandy  shale  with  a  few 
lin  lavers  of  hard  siliceous  shale  or  '* shell;"  isolated  accumulations 
'  oil  and  gas  occur  throughout  these  beds. 

The  three  following  well  logs  are  characteristic  of  the  region  near 
Western  avenue: 

'^V  o/  urll  otxe-foiuth  mile  exist  of  tlie  comer  of   Temple  road  aiui    Western  areime^ 

LoH  AngeU^. 

[EIcvHtlon,  2N()  fi»<»t  above  sen  h?v«'l.] 
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Jjig  of  well  one-fowrth  mile  east-southeast  of  the  comer  of  Temple  road  and  Western  avet 

Los  Angeles. 

I  Elevation,  245  feet  above  sea  level.  J 
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"Adobe"  or  sandy  shale. 

Yellow  clay 

"Adobe" 


Sand  and  shale. 

"Adobe" 

Oil  sand 


Thin-bedded  clayey  shale  and  sand;  artesian  water  at  390  feet. 

Thin-bedded  clayey  shale  and  sand 

Clayey  shale;  artesian  water  in  fine  white  sand  at  470  feet 

Clayey  and  sandy  shale  and  fine  sandstone 

Same  as  last,  with  artesian  water  in  quicksand 

Conglomerate : 

Sandy  shale 

Hard  white  sandstone 


Log  of  well  one-half  mile  southwest  of  the  comer  of  Temple  road  and  Western  aven 

Los  Angeles. 

[Elevation,  238  feet  above  sea  level.] 


Red  gravel  and  sand. 
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rEXPLB   ROAD  AND    WESTBRN   AVBNDK. 

The  underground  geologj'  in  the  vicinity  of  the  little  group  of  wells 
ill  the  SE.  i  sec.  14,  T.  1  S.,  R.  14  W.,  one-fourth  mile  northwest  of 
iKe  comer  of  Temple  road 
and  Western  avenue,  in- 
troduces a  new  structural 
t&ctor  in  the  shape  of  a 

northeast  -  southwest  line 

of  disturbance.    In  a  jour- 
ney westward  through  the 

wesl^m  field   this  is  the 

first  evideno*  encountered 

of  the  secondary  zone  of 

disturbance  which  to  the 

tyiuthwest    develops    into 

'ho   Salt    Lake    flexure. 

The  line  of  disturbance  or 
fault  appears  to  extend  in 
"  southwesterly  direction 
'•"ttm  the  northeast  comer 
of  the  SE.  J  sec.  M, 
'^hjDugh  a  point  80  fe#t 
*est  of  Ijoma  Vista  well 
^o.  5,  and  thence  indefi- 
nitely toward  the  Salt 
^ke  field. 

East  of  this  line  of  dis- 
turb a  ncc  the  main  oil 
zone,  wliich  is  here  from 
80  to  90  feet  thick,  is  en- 
countered at  a  depth  of 
between  1!I5  and  210  feet, 
the  overlying  beds  consist- 
ing of  Pleistocene  sand 
and  gravel  near  the  sur- 
face, with  thin -bedded 
shale  and  fine  -landsto'ne 
below.  The  wells  yield  as 
high  as  20  barrels  per  day 
when  they  first  come  in, 
but  this  production  falls 
off  and  at  the  end  of  two 
years  is  in  few  cases  over 
2  barrels.  The  original 
high  production  is  caused 
Bull.  309—07 — -13 
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by  the  gas  pressure,  which  is  rather  strong  in  this  area.  West  of  the 
Hne  of  disturbance  water  is  encountered  in  the  wells  at  a  depth  of 
400  feet,  but  no  oil  was  struck,  although  one  of  the  wells  was  con- 
tinued to  580  feet. 

AREA   SOUTH    OP  COLEGROVE. 

The  wells  in  and  near  the  SE.  J  sec.  15,  T.  1  S.,  R.  14  W.,  about  a 
mile  south  of  Colegrove,  penetrate  the  same  strata  that  underlie  the 
Salt  Lake  field,  a  mile  and  a  half  to  the  southwest.  The  wells  reach 
the  oil  zone  near  the  surface,  where  it  is  unproductive  and  almost 
dry,  while  those  of  the  Salt  Lake  field  encounter  it  at  depths  of  1,000 
to  3,000  feet,  where  it  is  exceedingly  rich  in  oil  and  gas.  The  two 
areas  offer  an  excellent  illustration  of  the  differences  in  saturation 
of  a  single  zone  at  different  points,  and  also  of  the  fact  that  within 
reasonable  depths  oil-bearing  strata  which  outcrop  at  the  surface  or 
whose  truncated  ends  are  overlain  near  the  surface  by  comparatively 
thin  deposits  of  porous  material  are  deprived  of  most  of  the  petro- 
liferous contents  of  their  upper  portions  either  by  slow  distillation 
or  by  some  other  process. 

The  wells  of  the  Colegrove  area  penetrate  Pleistocene  sand,  usually 
water  bearing  at  the  base  for  about  50  feet,  below  which  they  enter 
thin-bedded  clayey  shale,  sandstone,  and  ''shell.''  The  northeast- 
emmost  wells  strike  the  oil  sand  at  a  depth  of  a  little  more  than  100 
feet,  and  from  this  point  down  for  at  least  300  feet  pass  through 
alternating  layers  of  oil  sand,  clayey  shale,  and  ''shell,"  with  here 
and  there  one  of  conglomerate.  From  the  northeastern  edge  of  the 
Colegrove  area  the  oil  sands  dip  toward  the  southwest  at  an  angle  of 
about  22°,  being  encountered  at  greater  and  greater  depths  in  the 
wells  as  the  Salt  Lake  field  is  approached.  The  wells  farthest  north- 
oast  start  down  in  beds  which  underlie  what  has  been  called  the 
"first''  of  "150-foot"  oil  sand,  but  those  situated  southwest  of  the 
middle  point  of  the  line  dividing  the  SW.  }  from  the  SE.  J  of  sec.  15 
penetrate  this  sand  at  depths  varying  from  100  feet  down.  A  well 
located  about  one-eighth  of  a  mile  west  of  the  middle  of  the  south  line 
of  sec.  15  strikes  this  first  oil  sand  at  722  feet  and  from  this  depth 
down  to  1,532  feet  penetrates  an  almost  continuous  series  of  oil- and 
gas-bearing  sandstone  and  sandy  shale  interbedded  with  clayey  shale 
and  thin  hn'ors  of  hard  siliceous  shale  or  "shell."  For  some  reason 
the  sands  here  are  not  very  productive  and  no  important  wells  have 
been  developed  over  this  part  of  the  area. 

Northeast  of  the  Colegrove  area  the  oil-bearing  shale  and  sand- 
stone pass  over  the  Los  Angeles  anticline  and  extend  in  low  folds 
toward  Prospect  Park.  Traces  of  oil  and  gas  have  been  found  in  these 
beds  in  nearly  all  the  wells  drilled  between  the  productive  belt  and 
the  Prospect  Park  region,  but  no  accumulations  of  consequence  have 
been  encountered. 
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The  three  following  well  logs  indicate  the  character  of  the  strata 
in  the  Colegrove  area.  They  are  given  in  order  down  the  dip  of  the 
strata  from  the  northeast  edge  of  the  area  toward  the  Salt  Lake  field. 


Log  of  well  on  northeast  edge  of  the  group  drilled  in  the  SE.  \  sec.  15,  2\  1  S.y  R.  14  W., 

IjOs  Angeles. 


[Elevation,  239  feet  above  sea  level.] 


Thifk- 
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lUrdpan 

Blue  clay 

Gray  clay 

Fine  black  sand  and  clay;  water  at  47  feet,  but  soon  exhausted. 

Rne  black  sand  and  shale 

Oil  ttand;  showing  of  oil  from  60  to  119  feet 

Sandy  shale 

Alternating  brown  shale  and  oil  sand , 

Shale 

Tar  sand  in  3-foot  layers 

Tar  sand  separated  by  thin  layer  of  shale 

Tar  sand ;  dry  toward  top;  tar  bed  at  base 

<^uick8and  with  water 
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/vogr  of  well  on  southwest  edge  of  the  group  drilled  in  the  SE.  \  sec.  15,  T.  I  S.y  K.  14  W., 

Los  Angeles. 

f  Elevation,  245  feet  above  sea  level.] 


Hed  sand 

Vellow  clay 

Hard  -shell " 

Bandatone  and  shale 

Shale;  1-foot  -shell " at  186  feet 

Tar  Band 

Bhale:  1-foot  "shell "  at  284  feet;  3-foot  "shell "  at  302  feet 

Conglomerate 

Shale. 


OH  sand;  1-foot  "shell"  at  380  feet;  4-foot  "shell"  at  448  feet:  1-foot  "shell "  at  484 
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Oil  sand 

Conglomerate 

Oil  sand 

Conglomerate 
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Log  of  vxU  one-eighth  mile  weH  of  middle,  of  south  line  of  sec,  J6,  T.  1  S,f  B,  H  W.,  WeH- 

em  Oil  Fieldf  Los  Angeles. 

[Elevation.  240  feet  above  sea  level.] 


Sandy  clay 

Yellow  clay 

Water  sand 

Hard  shale  or  *  *  shell " 

Blue  clay 

Hard  shale  and  sandstone 

Brown  sandy  shale;  very  sticky  l)etwoen  2aA  and  284  feet 

Clayey  shale;  2-foot  **sheir'  at  500  and  570  feet 

Alternating  clayey  shale  and  fine  sandy  shale  to  sandstone * 

Tar  oil  sand 

Alternating  shale  and  barn'n  sand 

Clayey  shale,  changing  to  sandy  shale;  0  feet  of  coarse  szind  at  815  feet 

Coarse  gravel  with  gas  and  oil 

Hard  siliceous  shale  or  '  *  shell " 

Sandy  shale;  considerable  gas 

Clayey  shale ^ 

Oil  sand  carrying  hea\T  oil 

Alternating  "shell "  and  sand  with  considerable  gas  and  oil 

Very  hanr* rock" 

White  sand  with  streaks  of  tar 

Tar  sand 

Very  hard  '  *  rock" 

Sand  rixrk 

Tar  sand  in  3  to  10  foot  strata,  alternating,  with  "shell" 

Tar  sand  with  thin  streaks  of  shale;  more  gas 

"Sheli  • 

Alternating  tar  sand  and  shale,  showing  of  oil  and  gas  lietween  1.241)  and  1,254  feet  .. 

Tar  sand  with  occasional  hard  "shell "  layers 

Alternating  sand  and  shale,  showing  of  oil  and  gas 

1  lard  coarse  sandstone 

Sand  interstratified  with  brown  sandy  shale 

Hard  "shell" 

*  *  Shell ' '  and  gray  sand,  carrying  tar  and  gas;  sand  looks  like  water  sind,  but  no  water 

In  it 

Water  S4ind 

Hard  "rock" 

Sand.  carr>'ing  tar  and  water 

Fine  sand  carrying  considerable  tar 

Dry  tar  sands  intorb<'dded  with  "shell;"  "shell"  from  1,3»>4  to  1.3tiGfnet 

White  sand,  hard  at  bast> 

Tar  iK'd,  with  pure  t»ir 

White  quicksand  with  waU*r ■ 

Tar  sand  alternating  with  thin  *  *  shell; ' '  hanl ' '  shell ' '  1,467  to  1.478  fwt 

White  sand 

Hard  shell  with  gas  and  heavy  oil  just  Iwlow  it 

White  sand  containing  tar  and  gas 

Sand  an<l  l)rowii  shale 

I  lard  shell 

White  sand 

Very  hard  shell  with  some  tar  and  gas  l)eneath  it 

Hard  sand  with  strt^aks  of  shale 
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Depth. 


Feet. 

11 

40 

110 
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850 
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1.38ii 
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1,520 
1,528 
1.532 
1,544 


STRUCTURE. 

Tlio  stnictural  conditions  in  the  western  field  are  graphically  illus- 
trated by  PI.  XX,  which  shows  a  section  along  the  Ime  C-D  from 
1  mile  southwest  of  the  comer  of  Western  avenue  and  Temple  road 
ti)  Edgemont  (see  also  fig.  15),  and  another  section  along  the  line 
A-B,  showing  the  underground  geolog}^  from  the  Colegroye  area  to 
the  Salt  Lake  field  (see  also  fig.  16),  and  by  fig.  14,  a  section  along 
Hoover  street.  The  principal  structural  feature  in  the  field  is  the 
northw^estw  ard  continuation  of  the  Los  Angeles  anticline.  The  trend 
of  this  flexure  changes  from  N.  80°  W.  to  N.  GS'^-TO^  W.,.at  the  east 
end  of  this  field,  west  of  Coronado  street.  The  area  of  the  change 
of  trend  lies  northeast  and  southwest  from  the  corner  of  Sixth  and 


LOS   ANGELES   DISTRICT:   WESTERN    FIELD.  185 

Hoover  streets,  and  is  one  of  considerable  fracturing  and  distortion,  as 
is  evidenced  by  the  dips  which  occur  in  its  vicinity.  Northwest  of  the 
disturbed  area  the  strata  along  the  southwestern  limb  of  the  anticline 
are  inclined  at  angles  of  2{f-2b'',  S.  20P-25'*  W.  As  the  beds  approach 
the  axis  they  flatten  out,  passing  gently  over  it  into  the  low  local 
folds  and  flexures  which  characterize  the  rolling  country  to  the  north, 
not  only  of  the  western,  but  of  the  central  field  also.     (See  fig.  14.) 

The  Los  Angeles  anticline  is  complicated  by  faulting  in  this  field, 
as  it  is  in  the  region  to  the  east.     This  is  well  shown  by  an  exposure 
on  First  street,  one  block  east  of  Vermont  avenue,  where  the  beds  are 
much  distorted  and  broken  up.     From  this  point  the  line  of  disturb- 
ance passes  near  the  jimction  of  Rosedale  avenue  and  the  old  Holly- 
wood and  Cahuenga  Valley  Railroad;  thence,  as  shown  by  well  rec- 
ords, across  Western  avenue  at  a  point  somewhere  less  than  a  quarter 
of  a  mile  north  of  Temple  road,  and  thence  into  the  group  of  wells 
w^hich  lie  about  a  quarter  of  a  mile  northwest  of  the  comer  of  Western 
avenue  and  Temple  road.     A  new  line  of  disturbance,  probably  a 
fault  and  doubtless  related  to  the  Salt  Lake  flexure  (see  p.  194),  is 
encountered  in  this  last-mentioned  group  of  wells  and  extends  in  a 
northeast-southwest  direction  across  the  trend  of  the  anticline.     The 
geologic  conditions  are  different  on  the  two  sides  of  the  fault  line,  and 
from  this  it  is  safe  to  assume  that  the  structural  conditions  are  also 
different,  but  just  what  effect  the  fault  has  had  on  the  main  anticline 
is  problematical.     Evidence  offered  by  the  logs  of  the  Colegrove 
group  of  wells  and  of  other  wells  between  this  group  and  the  Salt 
Lake  field  and  by  the  great  monocline  in  the  region  of  Cahuenga  Pass, 
in  the  Santa  Monica  Moimtains  to  the  north,  appears  to  indicate  a 
northwestward  extension  of  the  anticline  past  the  transverse  fault, 
toward  the  mouth  of  Laurel  Canyon.     A  glance  at  the  geologic  map 
of  the  western  field  clearly  demonstrates  that  most  of  its  structural 
features  are  determinable  only  by  a  comparison  of  the  well  logs.     It 
has  therefore  been  necessary  to  depend  almost  entirely  on  these  logs 
in  working  out  the  structure  of  the  great  southwestern  limb  of  the 
Los  Angeles  anticline.     In  the  area  southwest  of  the  Baptist  College, 
where    the   anticline   recovers  from   the   distortion   and   fracturing 
accompanying  its  change  of  strike  farther  east,  this  southwestern 
limb  (or  monocline,  as  it  may  be  considered  in  this  territory)  dips  at 
angles  of  2{f-22'',  S.  20'*-30°  W.     The  dip  near  Western  avenue  and 
Temple  road  is  a  little  more  toward  the  south,  and,  being  nearer  the 
axis,  is  but  about  12®,  while  half  a  mile  to  the  southwest  the  dip  is 
approximately  26°.     One-half  mile  farther  west  the  slope  flattens  out 
to  23°,  and  still  farther  northwest,  in  the  area  southwest  of  the  Cole- 
grove  group  of  wells,  it  is  only  22°,  continuing  practically  at  this 
angle,  at  least  so  far  as  its  southwestern  element  is  concerned,  to  the 
Salt  Lake  field.     Evidence  secured  in  this  field  indicates  that  a  local 
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flexure  trending  northeast  and  southwest  probably  changes  the  gen- 
eral dip  of  the  beds  from  southwest  in  the  region  of  the  Colegrove 
group  of  wells  to  west  and  then  to  northwest  toward  the  center^of  the 
Salt  Lake  field. 

The  contour  lines  on  the  map  (PL  XIX)  give  an  approximation  of 
the  depth  of  the  top  of  the  upper  oil  sand  or  zone  below  Los  Angeles 
city  datum  (255  feet  above  sea  level). 

SALT  LAKE  FIELD. 
IXXJATION. 

The  Salt  Lake  field — so  named  from  its  first  important  producing: 
company — occupies  an  area  approximately  a  mile  square  near  the 
intersection  of  Fourth  street  and  La  Brea  road,  7  miles  west  of  the 
business  portion  of  Los  Angeles.  The  productive  territory  as  now 
developed  embraces  the  northwestern  part  of  the  SE.  J,  the  north- 
eastern part  of  the  SW.  J,  and  the  southern  part  of  the  N.  i  sec.  21, 
T.  1  S.,  R.  14  W.  In  addition  to  this  there  are  some  important  wells 
in  the  central  part  of  the  E.  i  sec.  20  and  some  small  produc-ers  in  the 
NW.  J  sec.  28. 

The  field  occupies  a  part  of  the  Los  Angeles-Santa  Monica  plain, 
which  extends  southward  with  a  gradually  lessening  slope  from  the 
base  of  the  Santa  Monica  Mountains  toward  the  hills  southwest  of 
Los  Angeles.     (See  PI.  XXIII.) 

OEOUKIY. 

GKNERAL   STATEMENT. 

Alluvium  and  Pleistocene  deposits  of  gravel,  sand,  and  clay  cover 
the  plain  in  the  region  of  the  Salt  Ijake  field,  but  surface  outcrops  of 
other  beds  are  to  be  found  no  nearer  than  about  2  mile^  from  the 
present  developed  territorv\  The  well  logs  and  a  study  of  the  adja- 
cent territory-  indicate,  however,  that  the  formations  involved  in  the 
geology  of  this  field  include  at  least  a  part  of  those  exposeil  to  the 
east  in  the  vicinity  of  the  Los  Angeles  city  field.  They  are  (a)  2,000  -!- 
feet  of  Puente  sandstone:  (6)  2,000zt  feet  of  upper  Puente  shale  and 
thin-bedded  sandstone;  (f)  2,000 -f-  feet  of  Fernando  clavev  and 
sandy  shale,  sandstone,  and  gravel,  and  (rf)  an  unconformable  caj>ping 
of  Pleistocene  gravel,  sand,  and  clay  varying  in  thickness  from  40  to 
190  feet  or  more,  the  whole  covered  by  alluvium.  A  detailed  descrip- 
tion of  these  formations  is  given  in  the  discussion  of  the  general 
geology  of  the  district  and  will  not  be  repeated  here. 

OIL   8ANDH. 

The  most  productive  sands  occur  at  the  top  of  the  Puente  forma- 
tion although  traces  and  locally  more  or  less  important  accumulations 
of  oil  and  gas  are  found  in  the  shale  above  the  principal  oil  zone. 
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The  oil  is  supposed  to  be  derived  largely  from  the  diatoms  and  other 
minute  organic  remains  found  in  the  underlying  shale  and  finds  its 
way  into  the  sandy  layers  mainly  through  the  multitude  of  joint 
cracks  which  penetrate  both  the  shale  and  sandstone. 

BREA   DEPOSITS. 

The  brea  deposits  in  the  Salt  Lake  field  are  the  most  important  in 
the  Los  Angeles  district.  They  cover  a  considerable  territory  in  sec. 
21.  (See  PI.  XXIV,  B,)  A  number  of  years  ago  large  quantities  of 
this  brea  were  removed  and  used  for  paving  purposes,  the  resultant 
depression  filling  up  with  water  and  forming  a  lagoon.  I'he  brea  is 
largely  the  result  of  the  impregnation  of  porous  sand  and  soil  by  oil 
oozing  up  from  below.  That  the  process  is  still  going  on  is  evidenced 
by  the  heavy  oil  which  may  be  seen  oozing  from  the  banks  of  the 
lagoon  and  of  several  other  brea  pits  in  the  vicinity.  Large  quanti- 
ties of  gas  are  also  escaping  in  the  same  region,  as  is  shown  by  the 
intermittent  streams  of  bubbles  which  rise  to  the  surface  of  the  water 
in  the  lagoon  and  other  depressions  thereabouts.  (See  PI.  XXIV,  ^.) 
The  logs  of  several  wells  indicate  that  brea  occurs  in  the  basal  Pleisto- 
cene beds  over  a  considerable  territory  contiguous  to  the  lagoon 
where  it  is  invisible  on  the  surface.  The  formation  of  brea  over  an 
area  relatively  so  large  implies  the  escape  of  vast  quantities  of  oil 
from  the  underlying  Tertiary  beds.  This  escape  of  the  oil  and  gas  is 
probably  made  possible  by  the  fractured  condition  of  the  rocks.  On 
the  evidence  offered  by  the  great  brea  deposits  and  the  large  (quanti- 
ties of  escaping  oil  and  gas  in  the  region  of  the  lagoon  the  theor\^  is 
advanced  that  considerable  fracturing  has  accompanied  the  forma- 
tion of  the  Salt  Lake  flexure. 

geology  of  the  wells. 

For  the  convenience  of  discussion  of  the  underground  geology,  the 
Salt  Lake  field  will  be  divided  into  two  parts  by  a  hypothetical  line 
running  in  a  general  northeast-southwest  direction  through  the 
lagoon  and  coinciding  in  a  general  way  with  the  axis  of  the  supposed 
Salt  Lake  flexure.  The  area  to  the  northwest  of  this  line  contains 
most  of  the  productive  wells,  and  there  are  no  important  producing 
wells  in  the  area  southeast  of  the  line. 

AREA   NORTH   AND   NORTHWEST   OF  THE   LAGOON. 

In  the  area  north  and  northwest  of  the  lagoon  the  wells  for  the  first 
50  to  100  feet  penetrate  alluvium  and  Pleistocene  clay,  coarse  sand, 
and  gravel — the  mantle  of  the  older  formations.  The  Pleistocene 
beds  usually  carry  two  water-bearing  layers,  one  at  a  depth  of  20  to 
30  feet,  the  other  (which  appears  to  lie  at  the  base  of  the  formation) 
at  50  to  100  feet  from  the  surface.     In  some  oi  tVift  'w^Wa  V\v^  Vy^^'t 
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layer  is  highly  charged  with  sulphur  and  other  minerals,  which  are 
probably  derived  from  the  underlying  shale.     These  surface  waters     | 
are  usually  shut  off  in  the  sandy  or  clayey  shale  at  depths  of  about     | 
150  feet.     Brea  and  heavy  oil  are  also  occasionally  encountered  at     i 
the  base  of  the  Pleistocene,  having  accumulated  at  the  top  of  local      ' 
fracture  zones  which  penetrate  the  underlying  oil-bearing  strata.    In 
fact  in  some  parts  of  the  field,  especially  in  the  vicinity  of  the  sup- 
posed flexure,  oil  appears  to  impregnate  the  soil  and  rocks  **from  the 
grass  roots  down." 

From  the  base  of  the  Pleistocene  to  the  first  important  oil  sand , 
which  is  stnick  at  1,000  to  3,000  feet,  the  rocks  penetrated  are  esserv- 
tiallv  clavev  and  sandv  shale  (the  latter  known  locallv  as  "adobe* '  ^ 
interbedded  toward  the  base  with  a  few  1-  to  5-foot  layers  of  har^\ 
siliceous  or  calcareous  shale  (the  '\slioir'  of  the  drillers).     The  gre^m-^' 
bulk  of  this  shale  probably  belongs  to  the  Fernando  formation.     Tl»-  * 
sandy  and  clayey  facies  of  the  shale  appear  to  grade  into  each  othc^* 
both  laterally  and  vertically,  so  that  the  personal  equation  of  th 
driller  enters  largely  into  their  differentiation.     Gravel  and  coarse-^ 
sand  lenses  are  also  encountered  in  some  of  the  wells,  but  these  ar^ 
usually  only  local  in  extent  and  of  little  importance. 

Gas  and  oil,  increasing  in  quantity  downward,  are  found  in  many  or::^ 
the  beds  of  tlie  formation,  the  most  important  accumulations  occur — 

ring  as  a  rule  just  beneath   the  hard,  impervious  "shell''  layers - 

Some  of  these  gas  accumulations  or  pockets  are  confined  under  great  - 
])ressure  and  when  penetrated  by  the  drill  have  been  known  to  clean  - 
out  the  well  with  (considerable  force.  The  sliale  beds  near  the  flexure 
or  anticline  ap])ear  to  be  more  j)etroliferous  than  the  same  layers 
farther  away,  to  the  northwest  of  tlie  flexure.  This  is  doubtless  due 
to  the  more  or  less  fractured  (condition  of  the  rocks  in  the  vicinitA'  of 
the  disturbance,  which  allows  the  oil  and  gas  to  penetrate  many  of 
the  beds  of  the  shale  which  otherwise  would  be  impervious.  A  ]>er- 
sistent  stratum  of  salt  water  occui-s  beneath  a  " shell"  layer  at  about 
950  to  1,000  feet  above  the  top  of  the  first  important  oil  sand  in  the 
area  northwest  of  the  flexure,  but  does  not  appear  in  any  of  the  wells 
southeast  of  it.  (See  fig.  17.)  Salt  water  is  also  encountered  in  some 
of  the  wells  at  horizons  150  to  200  feet  and  650  feet  al)ove  the  oil  zone. 

The  oil  zone  proj)er  varices  in  thi('kn(\<is  from  150  to  500  feet  and 
consists  of  fine  to  coarse  sand  intei-stratified  with  clavev  shale  and 
**  shell."  Th(»  logs  of  a  few  wells  near  the  flexure  show  no  well-defined 
oil  sand,  but  rather  a  series  of  thin  productive  sands  interbedded  with 
clayey  and  sandy  shales.  Whether  the  sand  occurs  as  persistent 
layers  or  as  lenses  is  problematical,  although  from  the  evidence  in 
hand  it  ai)pears  highly  i)robable  that  it  is  i)resent  in  both  forms 
within  the  area  under  discussion.  It  is  known,  however,  that  tie 
uppermost  important  oil  sand  in  the  wells  over  a  large  part  of  the 
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LDs  aHge]:.es  district:  salt  lake  field.  ISd 

area  northwest  of  the  flexure  appears  to  occupy  the  same  horizon. 
The  sands  beneath  the  uppermost  persistent  layer  vary  somewhat  in 
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thickness  and  composition  in  the  different  wells.  This  is  to  be 
expected,  since  individual  layers  in  surface  outcrops  of  similar  beds  in 
the  Los  Angeles  region  undergo  important  changes  of  thickness  and 
grain  within  remarkably  short  distances.  The  upper  oil  sand  on  the 
northwest  side  of  the  flexure  appears  to  become  less  and  less  impreg- 
nated with  petroleum  as  it  approaches  the  apex  of  the  flexiu'e.  This 
condition  is  probably  due  to  structural  causes,  such  as  the  loss  of  the 
oil  through  fractures,  although  it  may  possibly  be  accounted  for  by  a 
slight  change  in  the  grain  of  the  sand  near  the  flexure.  The  same 
beds,  however,  continue  to  carry  considerable  quantities  of  gas  as 
they  pass  over  the  line  of  the  disturbance. 

The  ^^main  sand,''  which  yields  the  bulk  of  the  oil,  is  apparently 
fairly  constant  over  a  large  part  of  the  field.  This  sand  is  approxi- 
mately 100  to  125  feet  thick,  rather  coarse-grained,  and  highly 
impregnated  not  only  with  oil  but  with  gas  also.  The  tapping  of  the 
main  sand  usually  results  in  the  production  of  a  '^gusher,''  owingto 
the  great  pressure  under  which  the  gas  is  confined.  The  retention  of 
the  oil  and  gas  in  this  sand  is  due  to  the  presence  of  an  overlying 
bed  of  impervious  *' shell,''  capped  by  50  feet  or  more  of  hard  clayey 
shale.  The  gravity  of  the  oil  in  the  same  stratum  is  said  to  be  differ- 
ent at  different  points  down  the  dip.  An  illustration  of  this  is  found 
in  a  series  of  four  wells  runnmg  across  the  strike  of  the  oil  sand  in  the 
northern  part  of  the  field.  The  well  highest  up  on  the  dip  yields  14° 
oil;  the  next  lower  down,  about  150  feet  from  the  first,  15°;  the  third, 
150  feet  from  the  second,  16°;  and  the  fourth,  or  lowest  of  the  series, 
100  feet  from  the  third,  17°. 

The  two  following  well  sections,  one  near  the  flexure,  the  other 
farther  awav  and  down  the  dip  from  it,  are  tvpical  of  the  Salt  Lake 
field: 

Typical  well  log  near  the  flexure  ^  on  its  northwest  em  flank,  Salt  Lakefl^ld. 
[Elevation  about  225  feet;  dip  of  strata  approximately  40°.] 


Thick-    T^««»», 


Clay 

Sand  and  gravel 

Heaving  sand;  first  water  cased  oil  at  1 10  feet 

Clayey  shale 

"Adobe"  (sandy  shale) 

"Adobe."  with  salt  water  at  base 

Clayey  shale;  2-foot  "shell "  at  275  feet 

Clayey  shale;  no  water 

Clayey  shale;  4-foot  "shell"  at  398  feet 

Clayey  shale 

"Adobe"  and  clayey  shale 

Sticky  "adobe" 

Coarse  gravel  and  "adobe " 

"  Adobe; "  4-foot  * '  shell "  at  632  feet 

"Adobe;"  last  10  feet  very  sticky 

Clayey  shale.  4-foot  shell  at  701  feet 

"Adobe;"  "shell"  at  785  feet 

Sticky  "  adobe;"  second  water  shut  off  temporarily • 

"Adobe;"  considerable  water 


Fret. 

Feet. 

36 

36 

24 

60 

30 

90 

70 

160 

90 

250 

12 

262 

13 

275 

85 

360 

38 

398 

47 

445 

41 

486 

19 

505 

21 

526 

106 

632 

40 

672 

29 

701 

94 

795 

5 

800 

118 

918 
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Typical  well  log  near  theJUxwre^  on  its  northwestern  Jlanhy  Salt  Lake  field— Contmued. 


"Adobe;"  layer  of  soft  clayey  shale  at  960  feet 

"Adobe" 

"Adobe"  and  small  streaks  of  white  sand;  some  water 

"Adobe;"  some  clayey  shale  and  sand;  **8heII*'  at  1.040  feet 

Fair  showing  of  oil  in  "adobe:"  small  "shell"  at  1,076  feet 

Sandy  shale;  good  showing  of  oil  between  1,070  and  1,060  feet 

Shale;  much  gas*  oil  still  coming  in 

Sand  and  shale;  lots  of  oil 

Shale  carrying  much  oil 

Shale  and  oil  sand  mixed:  much  gas  and  oil 

Same  formation;  gas  ana  oil 

Broken  shale  formation;  considerable  oil 

Shale  and  oil  sand*  considerable  oil 

Shale;  gas  increasing;  oil 

Shale  and  "adobe:"  lots  of  oil ! 

Shale;  considerable  oil r. 

Passed  through  pulverized  slate  from  1,310  to  1,315  feet,  light  oil  showing  under  this . 

Shale;  oil  still  coming  In 

Orav  shale;  gas  strong 

Shale  containing  oil;  pocket  of  gas  at  1,340  feet 

Shale 

"Adobe;"  considerable  gas 

"Adobe;"  oil  coming  up  on  bit;  gas  flow  heavy;  well  filled  for  400  feet  with  mud.water, 
and  oil 

Big  flow  of  gas;  filled  pipe  140  feet;  good  showing  of  oil 

Light^olored  shale;  no  mud  and  no  oil 

Light  oil;  large  amount  of  gas;  well  filling  rapidly  with  oil  wltnin  100  feet  of  top;  large 
''  shell"  at  1,495  feet,  under  this  the  heavy  now  of  gas  and  oil;  another  shell  at  1,505 
feet 

Well  full  of  oil,  commenced  flowing;  continues  in  oil  sand 

Struck  shell;  bottom  of  well;  gushed  to  top  of  derrick;  big  flow  at  1,495  feet 


Thick- 
ness. 


Feet. 
42 
22 
40 
29 
25 
24 
10 
22 
40 
44 
9 
5 
20 
18 
28 
12 
11 
19 
4 
5 
39 
19 

5 
34 
54 


12 
14 
17 


Depth. 


Feet. 
960 
982 
1,022 
1,051 
1,076 
1,100 
1,110 
1,132 
1,172 
1,216 
1,225 
1,230 
1,250 
1,268 
1,296 
1,308 
1,319 
1,338 
1,342 
1,347 
1,386 
1,405 

1,410 
1,444 
1,498 


1,510 
1,524 
1,541 


Oil  zone,  490-»-  feet  (1,051  to  1,541-+-);  thickness  of  producing  sands,  347+  feet. 

Typical  well  log  IfiOOfeei  northwest  of  the  JlfTitre,  Salt  Lake  field. 

[Klevation  about  200  feet.] 


Alluvium,  clay,  and  sand;  water  at  28  feet,  sulphur  water  at  49  feet 

'*  Adobe  "  or  sandy  shale 

Hard  'shell; "  salt  water  under  "shell " 

Clayey  shale;  1  to  6  foot  " shell "  layers  every  25  to  50  feet 

Hard  "shell;"  salt  water  under  "sheir' 

"Adobe" 

Tar  sand 

"  Adobe  "  with  occasional  clayey  shale  layers 

Oil  sand 

Clayey  shale 

Oil  sand 

Clayey  shale 

Oil  sand 

Clayey  shale 

Oil  sand 

Tough  brown  clay 

Oil  sand 

Clayey  shale 

OUsand 

Clayey  shale 

Oil  sand  (main  sand) 

Barren  white  sand 

Sand  with  warm  salt  water  and  some  1 1°  oil 


Thick- 
ness. 

Depth. 

Feet. 

Feet. 

50 

5U 

750 

800 

3 

803 

297 

1,100 

2 

1,102 

163 

1,265 

5 

1,270 

470 

1,740 

20 

1,760 

30 

1,790 

10 

1,800 

20 

1,820 

20 

1,840 

1,842 

123 

1,965 

10 

1,975 

25 

2.000 

10 

2,010 

10 

2,020 

86 

2.106 

129 

2,235 

150 

2,385 

10+ 

2.395+ 

Oil  eone,  495  feet  (1,740  to  2,235) ;  thickness  of  producing  sandn,  3.37  feet. 


AREA  SOUTH  AND  SOUTHEAST  OF  THE  LAGOON. 

The  underground  geology  in  the  area  south  and  southeast  of  the 
lagoon  is  similar  only  in  a  very  general  way  to  that  of  the  area  to 
the  north.    The  dip  of  the  strata  is  probably  toward  the  south  or 
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southeast,  although  there  are  some  indications  of  steep  northerl; 
dips  immediately  southeast  of  the  lagoon.  The  superficial  or  PleijE 
tocene  deposits  become  thicker  and  coarser  toward  the  southeast 
those  in  the  SE.  J  sec.  28  attaining  a  thickness  of  190  feet  and  coe 
sisting  of  clay  in  the  upper  20  feet  and  sand  and  gravel  in  the  lowc 
portion.  Deposits  of  asphaltum  appear  to  be  common  at  the  bas 
of  the  Pleistocene,  and  in  at  least  one  of  the  wells  heavy  oil  wa 
encountered  not  far  below  the  middle  of  the  formation.  (See  fi( 
17.)  Water  is  usually  found  in  these  superficial  beds,  as  in  the  are 
north  of  the  lagoon. 

From  the  base  of  the  Pleistocene  down  to  the  bottom  of  the  deepec 
wells  the  rocks  appear  to  be  largely  clayey  shale,  interbedded  c 
varying  intervals  with  hard  *' shell' ^  layers.  Some  sandy  beds  an 
a  few  pebbly  lenses  are  also  encountered  in  drilling.  Indicatioi 
of  oil  are  abundant  throughout  certain  horizons  of  the  shale,  but  n 
really  important  productive  sands  have  yet  been  found  in  the  arei 
The  wells  near  the  lagoon  on  the  south  strike  moderately  producti^ 
sands  between  700  and  1,000  feet,  while  those  somewhat  farth< 
away  get  good  showings  of  oil  at  less  depths.  In  the  territory  a  mi! 
or  so  southeast  of  the  lagoon  the  shale  contains  here  and  there  thi 
oil-bearing  strata  beneath  the  *^ shell''  beds  from  400  feet  down,  bi 
nothing  approaching  a  pay  sand  has  been  reached  here.  Salt  wat< 
is  reported  as  very  troublesome  below  a  depth  of  about  500  feet  i 
this  last  locality.  It  is  also  found  in  most  of  the  other  wells  of  tl: 
southern  area.  The  wells  near  the  lagoon  usually  yield  flowir 
water. 

The  three  following  logs  are  characteristic  of  their  respecti^ 
localities. 

Log  of  well  near  the  middle  of  the  7iorth  line  of  sec.  28,  T.  1  S.,  R.  J4  ^-  {irnmediatel 

soxUheaat  of  the  lagoon),  Salt  Lake  field. 

[Elevation.  175  feet.J 


Depl 

Ffi 

Alluvium  and  clay 

*'  Dead  "  oil  sand  and  water 

Clayey  shale;  tiet-asional  layers  of  hard  "shell"  averaging  2  feet  In  thiclcncss  and 

in  plaecs  conlining  small  quantities  of  oil  and  gas  l)enealh  them 

Gooa  oil  sand  flowing  1  barrel  per  day 

Clayey  shale  similar  to  that  from  80  to  700  feet 765         1, 

Clayey  shale,  but  no  oil  sand  or  signs  of  oil  in  it 730  '      2, 
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Log  ofweU  in  ike  easlem  paH  of  the  SE.  J  sec.  28,  T.  1  S.,  R.  U  W.O  mile  sotdheaat  of  the 

lagoon).  Salt  Lake  field. 

[Elevation,  isafeet;  dip  approximately  20^] 


••  Adobe  " - 

Sand  and  a  little  heavy  oil  (asphaltum) 

Quicksand 

Blue  clayey  shale 

Hard  "sneir';  blue  limestone 

Blue  clayey  shale 

Hard  "shell";  blue  limestone 

Blue  clayey  shale 

Hard  "snell ":  blue  limestone 

Blue  clayey  shale 

•*River"  sand;  some  oil 


Clayey  shale. 

"  River"  sand  having  excellent  quality  but  small  quantity  of  light  oil. 

riajrey  shale 

Hard  shell ;  blue  limestone 

Clajrey  shale 


Thick- 
ness. 


,  Depth. 


Fed. 

28 

100 

45 

127 

4 

226 

4 

166 

6 

229 

5 

300 

5 

.W 

15 

81 


Feet. 

28 

128 

173 

300 

304 

530 

534 

700 

706 

935 

940 

1,240 

1,245 

1,300 

1,315 

1,396 


Log  ofweU  in  the  western  -part  of  the  NW .  \  sec.  2n,  T.  1  S.,  R.  I4,  W.  (/  mile  sotdh-sotdhr- 

west  of  the  lagoon),  Salt  Jjike  field. 


Sandy  clay 

W  ater  Mind  containing  heavy  oil  (asphaltum) 

Heaving  sand  (gas);  little  water;   no  oil;  carries  considerable  quantities  of  uebbles. 

Blue  clayey  shale  interbedded  with  beds  of  sand  and  pebbles  1  foot  or  so  in  tnickness 

carrying  oil ;  richest  horizon  at  about  700  feet 


Thick- 
ness. 


Feet. 
90 
90 
325 

358 


Depth. 


Feet. 
90 
180 
505 

863 


STRITCTHRE. 

Owing  to  the  almost  complete  absence  of  surface  evidence  in  the 
immediate  vicinity,  the  determination  of  the  local  structure  in  the 
Salt  Lake  field  depends  largely  on  the  interpretation  of  the  well  logs. 
Unfortunately,  not  all  of  these  were  available  at  the  time  of  the 
writer's  visit  to  the  field,  so  that  the  conclusions  reached,  although 
probably  correct  in  the  main,  lack  that  detail  and  definiteness  which 
is  so  desirable  in  an  economic  report  of  this  sort. 

The  strictly  local  stnicture  of  the  field  under  discussion  will  be 
more  fully  comprehended  if  its  relation  to  the  general  structure  of  the 
Ix)s  Angeles  district  as  a  whole  is  again  briefly  outlined.  Practically 
all  the  productive  oil  sands  of  the  diff'erent  Los  Angeles  fields  lie  on  the 
southern  limb  of  a  flexure,  usuallv  a  more  or  less  well-defined  ariti- 
dine,  whose  axis  extends  in  a  westerly  direction  to  the  region  approx- 
imately half  a  mile  north  of  Westlake  Park,  where  it  bends  about  20° 
to  the  north  and  extends  to  a  point  about  three-fourths  of  a  mile 
southeast  of  Colegrove  and  something  over  a  mile  northeast  of  the 
Salt  Lake  field.  Here  it  appears  to  bend  again  to  the  north,  probably 
trending  about  N.  60°  W.     In  the  I^s  Angeles  city  fields,  that  is. 
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between  the  Catholic  Cemetery  and  the  Westlake  Park  region,  the 
southern  limb  of  the  flexure  dips  normally  at  angles  varying  from  30° 
to  80°,  while  to  the  west,  along  that  portion  having  a  northwesterly 
trend,  the  dips  flatten  to  20°  or  25°.     The  Salt  Lake  oil  field  is  located 
on  the  northwestern  flank  of  a  minor,  but  probably  somewhat  complex: 
fold  or  fault,  or  both,  developed  on  the  comparatively  low-dipping 
southwestern  limb  of  the  major  flexure  just  described.     The  dip  off 
this  flank  of  the  local  fold  is  reflected  in  a  general  way  by  the  surfac^^ 
slope,  which  descends  gently  from  the  region  of  the  present  productiv^^ 
field  northwestward  toward  Sherman.     This  slope  probably  indicates 
a  Pleistocene  or  post-Pleistocene  orogenic  movement  similar  to  bu<:> 
apparently  of  much  less  magnitude  than  that  which  produced  th^^ 
original  flexure. 

The  exact  nature  of  the  local  flexure  is  not  known,  but  it  is  probabl^^^ 
an  anticline,  more  or  less  complicated  by  faults  near  the  apex, 
axis  extends  in  a  general  northeast-southwest  direction.     The  lo^ 
of  certain  wells  located  southeast  of  the  lagoon  appear  to  indicate  thi 
presence  of  a  minor  anticline  developed  just  south  of  the  main 
and  separated  from  it  by  a  fault.     Still  other  evidence  suggests 
local  dome-shaped  structure,  or  quaquaversal,  having  its  summit  ir     '-'^ 
the  region  of  the  lagoon.     The  length  of  the  Salt  Lake  flexure 
unknown,  although  the  available  data  seem  to  indicate  its  extensioi 
at  least  from  a.point  near  the  center  of  the  SE.  }  sec  15,  T.  1  S.,  R.  1 
W.,  as  far  as  the  lagoon  in  the  SW.  \  sec.  2L     Whether  or  not  it  con- 
tinues farther  to  the  southwest  is  problematical. 

The  large  accumulations  of  brea  in  the  immediate  vicinity  of  th< 
lagoon  and  to  the  north  and  northwest  of  it,  in  addition  to  the  con- 
stantly exuding  oil  and  escaping  gas  over  the  same  area,  indicate  sum( 
sort  of  a  profound  local  disturbance  or  fracture  in  the  underlying  beds^ 
If  this  disturbance  has  an  extensive  longitudinal  dimension  in  a^ 
northwesterly  direction  from  the  lagoon,  as  some  of  the  evidence  sug- 
gests, then  it  may  possibly  cut  off"  the  Salt  Lake  flexure  from  a  south- 
westerly extension  beyond  the  lagoon.     It,  however,  the  structure  in 
the  vicinity  of  the  lagoon  is  a  local  bulge  or  dome  in  the  underlying 
beds  it  is  quite  likely  that  the  Salt  Lake  flexure  may  have  a  consider- 
able southwestern  prolongation. 

The  contour  lines  on  the  map  of  the  Los  Angeles  field  (PI.  XIX) 
and  the  section  shown  in  PI.  XX,  A-B,  and  in  fig.  17  illustrate  the 
writer^ s  ideas  concerning  the  local  folds.  From  the  map  it  will  be 
seen  that  the  strike  of  the  oil  sand  probably  swings  around  from  a 
nearly  Q^t-west  line  in  the  region  north  of  the  lagoon  to  a  direction 
slightly  west  of  north  in  the  NE.  \  sec.  21.  The  dip  of  the  sand^in  the 
region  about  the  center  of  sec.  21  does  not  appear  to  be  much  more 
than  10°  or  15°,  but  it  increases  rapidly  in  steepness  toward  the 
southeast  up  the  rise  and  probably  also  toward  the  northwest,  or 
down  the  dip. 
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The  region  immediately  southeast  of  the  Salt  Lake  flexure,  although 
supporting  some  small  producing  wells — one  of  which  attains  a  depth 
of  nearly  3,000  feet — does  not  compare  in  productiveness  with  the 
territory  to  the  northwest.     This  condition  may  be  explained  on  sev- 
eral hypotheses,  the  two  most  probable  being  either  (a)  that  the  Salt 
La.ke  flexure  is  accompanied  by  a  fault  which  has  dropped  the  pro- 
ductive sands  on  the  southeast  down  out  of  reach  of  the  drill,  or 
ra.Lsed  them  up  to  such  an  elevation  that  they  were  eroded  away  in  a 
p<?riod  subse<juent  to  the  faulting,  or  (h)  that  the  continuation  of  the 
productive  beds  passes  over  the  flexure  (in  this  case  an  anticline)  and 
do^-n  on  the  southeastern  flank,  but  under  conditions  unsuited  to  the 
acoumulation  of  oil  in  large  quantities.     The  second  hjrpothesis  is 
represented  diagrammatically  by  fig.  17. 

Faulting  may  be  responsible  for  the  cutting  off  of  the  upper  oil 
sands  immediately  to  the  northwest  of  the  axis  of  the  flexure.  If  this 
I>^i  true  it  seems  likely  that  the  oil  sand  at  the  apex,  which  in  fig.  17 
is  <?orrelated  with  the  main  oil  sand  of  the  productive  field,  should  be 
correlated  with  the  uppermost  sands  northwest  of  the  fold.  In  this 
c«^-S5e  the  fault  would  have  a  downthrow  of  about  260  feet  on  the 
sovatheast. 

DEVELOPMENT. 

There  are  at  present  (February,  1906)  between  75  and  80  produc- 
^^"v^e  or  drilling  wells  in  the  Salt  Lake  field,  belonging  to  the  following 
^^>mpanies:  Salt  Lake  Oil  Company,  about  50  or  55;  Arcturus  Oil 
^<~>mpany,  9;  Utah  Oil  Company,  1  (these  three  companies  con- 
^^*" called  by  the  Associated  Oil  Company);  A.  F.  Gilmore,  4;  Pacific 
^ight  and  Power  Company,  4;  E.  P.  Clark  Oil  Company,  7.  In  addi- 
^^^Dn  to  the  wells  mentioned  above,  there  are  several  comparatively 
^^*^iaall  producers,  belonging  to  the  last-named  company.  These  are 
^^^^<iated  near  the  northern  half  of  the  line  separating  sees.  28  and  29, 
^^Od  are  pumped  intermittently.  The  wells  north  of  the  Salt  Lake 
^^xure  vary  from  1,200  feet  to  over  3,100  feet  in  depth,  the  deeper 
^^^^lls  being  as  a  rule  the  more  productive  and  yielding  the  lighter  oil. 

^le  individual  wells  produce  from  20  to  over  1 ,000  barrels  a  day,  the 
^•"Verage  being  about  100  barrels.  Owing  to  the  tremendous  gas  pres- 
^Vire  nearly  all  the  wells  *^gush  "  when  they  first  come  in,  and  it  is  said 
^Viat  one  of  the  deep  wells  produced  about  18,000  barrels  a  day  for  a 
^Viort  time  after  its  inception.     The  gravity  of  the  oil  varies  from  11° 

*^ci  22°,  the  heaviest  oil  coming,  it  is  said,  from  an  isolated  sand  below 

^lie  main  productive  zone.     The  average  for  the  field  is  between  16° 

^xid  18^. 

The  large  quantity  of  gas  which  comes  from  the  wells  is  used  mainly 
^^r  the  generation  of  power  for  operating  and  development,  although 
^  small  amount  is  used  in  the  field  for  domestic  purposes. 


196  OIL   DISTBICTS   OF   SOUTHERN    CALIFORNIA. 

CONCIiUSIONS  CONCERNING  FUTURE  DEVEIX>PMENT. 

Anyone  at  all  familiar  with  the  conditions  of  occurrence  of  petro- 
leum in  the  California  fields  knows  that  any  but  the  most  tentative 
predictions  as  to  the  location  of  the  oil  are  extremely  hazardous. 
The  following  conclusions,  based  on  the  evidence  in  hand,  although 
lacking  definiteness  for  obvious  reasons,  may  be  of  some  assistance 
to  those  carrying  on  development  in  the  Los  Angeles  fields. 

CITY   FIELDS. 

All  of  the  evidence,  both  geologic  and  that  obtained  by  exploita- 
tion, indicates  that  the  productive  territory  in  the  region  of  the 
eastern,  central,  and  western  fields  has  been  largely  developed,  in 
fact  overdeveloped,  for  the  most  part.  It  is  very  improbable,  therefore, 
that  prospecting  outside  of  the  already  proved  productive  area, 
either  immediately  north  or  south  of  the  oil  belt,  would  result  in 
success. 

EAST   OF   LOS   ANGELES   RIVER. 

Certain  outcropping  oil  sands  in  the  ravine  occupied  by  the  old 
Rapid  Transit  Railroad  track  indicate  that  oil-bearing  strata  under- 
Ue  the  region  east  of  Los  Angeles  River  and  south  of  this  ravine. 
A  number  of  wells  have  been  sunk  in  this  territory,  however,  and 
the  greatest  recorded  production  has  been  that  of  the  Scott  &  Lof  tus 
well  No.  1,  which  is  said  to  have  yielded  7  barrels  of  17°  B.  oil  per 
day.**  It  is  to  be  borne  in  mind  that  the  deepest  well  so  far  sunk 
in  this  territory  is  less  than  1,000  feet  deep  and  that  deeper  wells 
farther  down  the  dip  than  those  already  drilled  may  possibly  yield 
better  results,  providing  water  does  not  interfere  with  their  opera- 
tion. 

The  structure  of  the  Fernando  sand  and  gravel  in  the  area  no^^th- 
east  of  Brooklyn  Heights  appears  to  be  analogous  to  that  in  certain 
productive  areas  in  the  eastern  field,  as  well  as  in  the  Puento  Hills 
and  Sulphur  Mountain  (Ventura  County)  fields.  Moreover,  the  area 
mentioned  is  in  the  same  formation  and  lies  in  the  strike  directly 
between  the  eastern  field  and  th^  Wliittier  field.  It  does  not  seem 
improbable,  therefore,  that  oil-bearing  strata  underlie  the  area 
here  considered,  although  no  direct  evidence,  such  as  seepages  and 
brea,  are  known  in  the  vicinity. 

Were  the  thick  deposits  of  Pleistocene  and  late  Fernando  sedi- 
ments that  conceal  the  structure  of  the  older  beds  in  the  Raphetto 
Hills  removed,  these  hills  might  be  found  to  offer  a  remunerative 
field  for  exploitation  with  the  drill. 

a  Watts,  W.  L.,  Bull.  California  State  Mining  Bureau,  No.  19,  1900,  p.  73, 
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SOUTHWEST   AND   WEST   OP  LOS   ANGELES. 

It  seems  probable  that  the  productive  zone  of  the  Salt  Lake  field 
extends  northward  and  possibly  a  little  westward  from  the  territory 
low  developed.  Just  where  the  northern  limit  is  located  is  prob- 
ematical;  but  it  is  quite  certain  that  it  is  considerably  south  of  the 
)ase  of  the  Santa  Monica  Moimtains.  Within  this  northern  exten- 
ion  the  beds  in  general  dip  to  the  west,  and  for  this  reason  the  most 
)roductive  area  will  doubtless  be  found  west  of  La  Brea  road.  East 
►f  this  road  the  oil  sands  approach  the  surface  and  consequently 
deld  smaller  quantities  and  heavier  oil  than  the  same  beds  farther 
lown  the  dip. 

The  region  southeast  of  the  Salt  Lake  flexure,  as  shown  by  several 
veUa,  does  not  appear  to  offer  many  inducements  for  exploitation, 
tt  least  in  the  immediate  vicinity  of  the  Salt  Lake  field.  Farther 
ast,  however,  in  the  region  west  and  southwest  of  Westlake  Park, 
hould  deep  wells  strike  a  local  flexure  similar  to  that  in  the 
>alt  Lake  field  they  would  doubtless  yield  large  quantities  of  oil 
ind  gas.  If  the  disturbance  or  fracture  already  mentioned  as  occur- 
ing  in  the  vicinity  of  the  lagoon  does  not  have  a  northwestern  exten- 
sion, terminating  the  Salt  Lake  flexure  and  the  productive  zone  on 
ts  northwestern  flank,  then  it  appears  highly  probable  that  deep  wells 
vill  strike  productive  sand  in  the  southern  part  of  section  20  and 
lie  northern  part  of  sections  29  and  30,  T.  IS.,  R.  14  W. 

Outside  of  the  territory  mentioned  in  the  preceding  paragraphs 
:here  is  little  or  no  evidence  of  remunerative  oil  deposits  in  the 
mmediate  vicinity  of  Los  Angeles.  Were  it  not  for  the  great  thick- 
less  of  Pleistocene  sand  and  gravel,  which  cover  the  great  Los  Angeles 
Plain  from  the  Santa  Monica  Mountains  and  Raphetto  Hills  to  the 
x^ean,  it  would  be  more  than  likely  that  productive  territory  could  be 
ieveloped  over  this  plain.  At  least  it  is  almost  certain  that  the  oil- 
>e«ring  strata  underlie  it,  but  whether  or  not  the  structural  con- 
litions  are  at  any  place  conducive  to  the  accumulation  of  gas  or 
>il  in  paying  quantities  can  be  determined  only  by  costly  exploita- 
ion  with  the  drill. 
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PRODUCTION. 

Owing  to  the  large 'number  of  independent  companies  operating 
in  the  Los  Angeles  district,  it  has  been  impossible  to  obtain  even 
approximately  complete  data  concerning  the  annual  production, 
However,  the  following  figures  derived  from  various  sources  are  prob- 
ably as  nearly  correct  as  any  that  are  available : 

Approximate  production  of  petroleum  in  Los  Angeles  districtf  1896  to  1905,  indusive. 


Date. 


1897 e. 

1899C. 
19006. 
1901*. 
1902*'. 
1903 ««. 
1904*. 
1905*. 


Field. 


Central . 
do., 


Largely  from  central 

About  50  per  cent  central,  50  per  cent  eastern 

43  per  cent  central,  30  per  cent  eastern,  27  per  cent  western. 

Central,  eastern,  and  western 

...do 


Central,  eastern,  western,  and  Salt  Lake. 

do 

do 

do 


Produc- 
tion. 


Barrels. 
729.  eoi 

900.  on 

1.072.0a 
1.168,0a 
1.032.031 

i,5oo,oa 

2,5OO.'0a 
3,074,001 
2, 468,  on 
1.199,8S( 
2,672.341 


18,315,931 


o  Watts,  W.  L.,  Bull.  California  State  Mining  Bureau  No.  19, 1897,  p.  21. 
*  Estimated  bv  the  writer. 

c  VVatls,  W.  L.,  Bull  California  State  Mining  Bureau  No.  19,  1900,  p.  53. 

d  Estimate  of  central,  eastern,  and  western  fields  by  Charles  A.  Blackmar,  dty  oil  inspector;  Salt 
Laice  field  estimated  i)y  tlie  writer. 
-  Statistics  compiled  by  division  of  mining  and  mineral  resources,  U.  S.  Qeologic&l  Survey. 

STORAGE. 

The  storage  facilities  of  the  eastern,  central,  and  western  fields  arc 
largely  confined  to  wooden  tanks  in  the  producing  territory.  Manj 
of  these  are  small,  so  that  as  a  rule  the  operators  are  unable  to  hold 
their  product  for  any  considerable  length  of  time.  The  storage  capac- 
ity of  the  refineries  in  the  city  is  also  small,  few  of  the  individual 
refineries  having  a  capacity  of  over  25,000  barrels. 

The  storage  capacity  of  the  Salt  Lake  field,  on  the  contrary,  is 
about  390,000  barrels.  Steel  tanks,  holding  20,000  to  55,000  barrels, 
are  largely  used  in  this  field,  although  smaller  wooden  tanks  are 
employed  in  a  few  instances. 

TIIAXSPOKTATION. 

The  oil  from  the  city  fields  is  in  large  [)art  used  locally,  being  deliv- 
ered in  tank  wagons.  No  pi[)e  lines  of  any  great  length  exist  in  the 
city.  The  largest  is  the  Union  Oil  Company's  line,  from  First  street 
and  Lake  wShore  avenue,  in  the  central  field,  to  the  Southern  Pacific 
Railroad  at  Palmetto  and  San  Mateo  streets,  a  distance  of  about  4 
miles."  An  8-inch  pipe  line  connects  the  Salt  Lake  field  directly  with 
Los  Angeles,  and  smaller  lines  run  from  some  of  the  properties  tc 
tanks  and  racks  on  the  line  of  the  Los  ^Vngeles  Pacific  Electric  Rail- 
road immediately  south  of  the  fields. 


o  Watts,  W.  L.,  Bull.  California  State  Mining  Bureau  No.  H,  1900,  p.  leO. 
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PHYSICAL  AND  CHEMICAL  PROPERTIES  OF  SOUTH- 
ERN CALIFORNIA  OILS. 


Compiled  by  Ralph  Arnold. 


intho  I  )UCTiox. 

The  United  States  Geological  Survey  havS  done  very  little  in  deter- 
mining the  properties  and  composition  of  the  California  oils,  and  the 
information  here  given  is  compiled  from  published  reports  or  the 
work  of  private  individuals.  By  far  the  greater  part  of  the  analyses 
were  made  by  members  of  the  scientific  staff  of  the  California  State 
Mining  Bureau  and  are  published  in  bulletins  Nos.  3,  11,  19,  31,  and 
32  of  that  bureau.  The  writer  is  largely  indebted  for  data  to  Messrs. 
W.  L.  Watts,  Frederick  Salathe,  H.  X.  Cooper,  and  Paul  W.  Pnitz- 
man.     (See  bibliography  for  list  of  papers,  etc.) 

GKN>:ilAL   CHARACTER   OF  THE    SOUTHERN   CAI-IFORNIA 

OILS. 

GRAVITY. 

The  gravity  of  the  oil  from  the  wells  in  the  Srfnta  Clara  Valley,  Los 
Angeles,  and  Puente  Hills  districts  varies  from  10°  to  over  50°  B. 
The  heaviest  oils  are  found  in  the  Los  Angeles  field;  the  lightest  oil 
is  that  from  the  imique  wells  in  the  gneiss  of  Placeiita  Canyon,  east 
of  Xewhall.  Certain  wells  in  the  Miocene  shale  of  the  Puente  and 
Olinda  fields  (Puente  Hills  district)  and  the  fields  south  of  Sulphur 
and  San  Cayetano  mountains  (Santa  Clara  Valley  district)  yield  oil 
of  30°  to  35°  gravity,  while  that  in  some  of  the  wells  in  the  Pico  field 
(Santa  Clara  Valley  district)  is  said  to  go  as  high  as  40°.  The  greater 
part  of  the  production  from  southern  California,  however,  is  oil  vann- 
ing from  18°  to  24°. 

COLOR. 

The  crude  oils  from  these  districts  are  inostlv  black  or  brownish  in 
color.  The  exceptions  are  the  white  oil  of  the  Placerita  Canyon  wells, 
Santa  Clara  Valley  district,  and  the  greenish,  light-gravity  oils  of  the 
Sulphur  Mountain  and  Pico  Canyon  fields,  Santa  Clara  Valley  dis- 
trict, and  the  Puente  and  Olinda  fields,  Puente  Hills  district.  Green- 
ish oil  is  also  reported  in  one  or  two  other  instances. 
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OIL  DISTBICTS   OF   SOUTHERN   CAUFOBNIA. 


COMPOSITION. 


The  following  table  gives  the  ultimate  chemical  composition  of 
two  California  oils  and,  for  comparison^  of  oils  from  Pennsylvania, 
Ohio,  West  Virginia,  and  Texas: 


UUimate  compontion  of  %yarious  crude  oils. 

LooaUty. 

Specific 
gravity. 

Nearest 
degree, 
Bailing. 

C. 

82.0 

85.0 

84.3 

85.03 

86.934 

84.0 

H. 

• 

o. 

3.2 

a 

N. 

S. 

By  whom 
analysed. 

Oil  Creek,  Pa.a 

0.730 

fi2 

14.8 

13:8 

14.1 

12.30 

11.817 

12.7 

Deville. 

Ohio  t> 

eo 

a  60 

West  Vlnrinla  o 

.840 

36 

1.6 
Q 

Do. 

Beaumont.  Tex.* 

.'« 

1.75 

a  4" 

California  o 

*i.*2' 

1.1095 
1.7 

Peckhain. 

California  »  c 

.912 

23.5 

SalAthi. 

a  Watts,  W.  L.,  Bull.  California  State  Mining  Bureau,  No.  19, 1900,  p.  207. 
6  Jour.  80c.  Chem.  Ind.,  vol.  20,  pp.  161  et  seq. 
c  liixture  of  Ventura  County  oils. 

FUKL  AND   GAS   MAKING. 

Oil  is  now  largely  used  as  a  fuel  in  California  in  many  places  where 
coal  was  formerly  employed,  and  is,  in  a  measure,  supplanting  that 
commodity.  The  railroads  and  those  electric  lines  not  using  power 
developed  by  water  use  oil  almost  entirely  for  fuel  purposes.  The 
gas  companies  also  use  it  for  the  manufacture  of  gas,  smelters  for  the 
smelting  of  ores,  foundries  for  the  heating  and  melting  of  metals,  and 
other  manufactories  for  nearly  every  purj^ose  requiring  the  generation 
of  heat. 

Following  is  an  analysis  of  a  typical  gas-producing  oil  from  the 
Murphy  Oil  Company's  wells,  Whittier  district,  and  an  analysis  of 
the  gas  derived  from  it :  ^  '  ^ 

Results  of  crude  oil  testy  Murphy  Oil  Company, 

Gravity  at  60*^  F ^B. .     20. 5 

Moisture  and  nonpetn)leum  substances  ^ None. 

Flash  point.* 

Sulphur per  cent. .     0. 05 

Residue  (dr>'  lampblack) do 01 


Ajialysis  of  the  gas  produced  from  Murphy  Oil  Company^  s  crude  oil, 
[Uascii  on  tho  Lowe  process— 18-candlepower  gas;  1,800  B.  T.  U.] 

Carbonic  acid  (COo) None.     Marsh  gafl  (0114) 41.8 

Illuminanta 11.2     Nitrogen  (N) 2.8 

Oxygen  (0) 4 

Carbonic  oxide  (CO) 3. 4 

Hydrogen  (H) 40 


99.  {) 


This  gas  gave  over  600  British  thermal  units  per  cubic  foot.     It 
took  7.75  gallons  of  crude  oil  to  produce  1,000  cubic  feet  of  gas. 

o  Furnished  by  Mr.  E.  A.  Bacon,  of  the  Murphy  Oil  Company,  Whittier. 

6  Oil  stored  in  tank  eight  months.    Flash  point  in  oil  coming  directly  from  well,  in  five  test.s,  130°, 
88°,  90°,  82°,  »4°. 
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PRODUCTS  OF  REFINERIES. 

Sixteen  refineries  use  the  oil  from  the  three  districts  under  discus- 
sion, and  as  the  natural  product  varies  in  gravity  from  10®  to  35®  or 
40°,  the  resultant  distillates  are  varied.  The  higher-grade  oil  pro- 
duces gasoline,  benzine,  kerosene  ("water  white '0,  No.  1  and  No.  2 
distillates,  stove  distillate,  and  a  residuum  of  fuel  and  road  oil. 
The  heavier  oils,  those  under  21®  or  22®,  yield  No.  1  and  No.  2  distil- 
lates, stove  distillate,  lubricating,  fuel,  and  road  oils,  with  a  residuum 
of  asphalt. 

The  No.  1  and  No.  2  distillates  are  used  mostly  in  gas  engines  in 
many  places  for  irrigation  plants.  No.  1  is  suitable  for  engines  under 
15  horsepower;  No.  2  is  best  suited  to  the  larger  engines.  The  stove 
iistillate  is  used  in  hotels,  bakeries,  and  similar  places  where  the  fluid 
^s  consumed  without  steam  pressure,  while  the  regular  fuel  oils  are 
jsually  forced  into  the  fire  boxes  by  means  of  special  pressure  burners." 

The  following  is  a  list  of  the  principal  refinery  products,  together 
wdth  the  range  in  gravity  of  each: 

Refined  products  of  California  petroleum,  b 


o 


B.  OB. 


Gasoline 68 

Benzine 62 

Engine  distillate 5&-40 

Kerosene 44—40 

Stove  oil 35-32 


Fuel  distillate 2^-24 

Neutral  oils 24-22 

Light  lubricants 24-20 

Engine  oils 20-18 

Cylinder  oils 1^-15 


Gas  oil 30-28  I  Crude  lubricants,  car  oil,  etc 17-15 

ANAIiY8E8. 

The  following  tables  give,  in  a  condensed  form,  the  results  of  a  large 
number  of  analyses  and  tests  of  oils  from  all  the  principal  fields  in  the 
Santa  Clara  Valley,  Los  Angeles,  and  Puente  Hills  districts.  The 
compiler  wishes  to  reiterate  the  acknowledgment  of  his  indebtedness 
to  the  California  State  Mining  Bureau  for  the  very  free  use  he  has 
made  of  its  pubUcations.  The  text  of  Bulletin  No.  3P  of  that  bureau, 
is  here  copied  in  its  entirety  to  explain  Table  1  which  is  a  part  of  that 
bulletin. 

If  a  sample  of  ore  containing  gold  and  silver  is  sent  to  an  assayer  he  will  doubtless 
report  practically  the  same  results  as  would  another  assayer  who  had  used  an  entirely 
<lifferent  method  of  assaying.  The  same  is  true  of  two  chemists  determining  the  quan- 
tity of  sulphur  in  pyrites,  etc.  But  in  organic  analysis  two  different  methods  may 
'vary  as  much  as  10  per  cent,  from  which  it  is  obvious  that  data  on  oil  given  without 
"the  methods  by  which  or  the  apparatus  in  which  they  have  been  obtained  are  almost 
tiaeless  and  can  not  be  duplicated  or  proved  correct  by  another  chemist.     For  this 

oSee  Pnitzman,  Paul  W.,  Bull.  Caliiomia  State  Mining  Bureau  No.  32,  1904.  pp.  58  et  seq. 
b  Pratzman.  Paul  W..  Bull.  California  State  Mining  Bureau  No.  32, 1904,  p.  187. 
e  By  11.  N.  Cooper,  1904. 
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reason  it  is  considered  proper  to  give  the  folhjwing  description  of  the  methods  by  which 
the  data  in  the  above  table  were  determined. 

Specific  gravity. — Two  pycnometers  were  used,  one  holding  25  c.  c.  and  the  other  IJ 
c.  c,  the  larger  one  for  the  light  oils  and  the  smaller  for  the  h(»avyoils.  Both  were 
calibrated  with  pure  distilled  water  and  the  water  content  calculated  to  4®.  A  heavy 
oil  may  be  introduced  into  either  pycnometer  by  first  filling  a  small  beaker  and  allow- 
ing a  very  small  drop  to  fall  into  the  pycnometer.  This  drop  will  carry  with  it  a  thread 
of  oil,  which  may  be  increased  to  a  stream,  and  thus  the  pycnometer  can  be  filled  with- 
out getting  any  air  bubbles  mixed  with  the  oil.  If  the  oil  once  touches  the  side  of  the 
neck  it  is  an  interminable  job  to  fill  the  instrument.  It  would  be  better  to  clean  out 
with  gasoline  and  start  over  again.  If  the  oil  is  too  thick  to  pour,  as  above,  then  use 
the  little  pycnometer,  which  is  nothing  more  than  a  little  bottle  with  a  wide  neck  and 
a  glass  stopper  carefully  ground  in .  The  little  bottle  is  put  next  to  the  lip  of  the  l)eaker 
containing  the  sample  and  the  oil  allowed  to  drain  in.  If  the  draining  takes  place 
slowly  no  air  will  get  mixed  with  the  oil.  Then  the  stopper  is  slowly  scjueezed  in, 
until  by  turning  it,  it  grates  on  the  ground  glass  of  the  l)ottle.  The  excess  oil  is  wiped 
off  with  a  rag,  without  undue  handling  of  the  bottle  with  the  fingers.  After  weighing, 
the  temperature  is  taken  with  an  accurate  thermometer  and  a  correction  of  O.OOOfi  in 
specific  gravity  made  for  heavy  oils  and  0.0007  for  light  oils  for  each  degree  centigrade 
variation  from  15° — 15°  being  taken  as  normal. 

Example:  The  little  pycnometer  full  of  sample  No.  31  weighs  6.6195  at  18.5°. 

6.6195  wt.  of  pycnometer  and  oil. 
4.8413  wt.  of  pycnometer. 


1.7782  wt.  of  oil  in  pycnometer. 
1.7782  (wt.  of  oil)  -H  1.8431  (wt.  of  water)  =  .9648. 
.9648  -f-  (3i  X  .0006)  =  .9669  sp.  g.  of  No.  31  at  15°. 

This  seems  a  long  process,  but  it  is  (luickly  carried  out.  I  made  16  specific-gravity 
determinations  in  four  hours,  or  an  average  of  1  in  fifteen  minutes.  An  error  in  tlie 
specific  gravity  causes  a  corresponding  error  in  the  distillaticm  and  also  in  the  calorific 
value  \)er  c.  c,  and  too  much  care  can  not  be  taken  in  its  determination.  To  take 
the  gravity  of  heavy  oils  by  the  hydrometer  is  a.s  long  as  this,  and,  moreover,  very  inac- 
curate. On  first  consideration  it  might  seem  that  the  specific  gravity  taken  in  a  little 
bottle  as  small  as  1.5  c.  c'.  would  be  inaccurate,  but  1  (-ompared  this  with  the  25  c.  c. 
pycnometer  and  obtained  results  agreeing  to  0.0001  in  specific  gravity,  or  practically 
identical. 

\^co8ity. — There  are  many  viscometers,  but  none  of  them  are  ideal.  Nevertheless, 
I  could  not  invent  one  that  would  answer  all  requin^ments  and  expect  the  public  t^> 
use  it.  It  takes  time  to  intnKiuct*  a  new  idea  or  instrument.  The  Redwood  vi.sctim- 
eter  seems  to  me  to  be  the  l>est  now  on  the  markt^t,  for  the  f<jllowing  reastms:  It  is  the 
English  standard;  the  tip  is  made  of  agi\te,  and  so  will  not  wear  out;  the  tip  is  sur- 
rouncled  by  h(*avy  brass,  thus  keeping  the  oil  in  the  tip  at  approximately  the  same 
tempenUure  as  the  oil  in  the  -cup. 

In  the  above  data  tht^  viscosity  Iuls  been  taken  at  two  temperatures — at  15°  C.  (alxmt 
60°  F.)  and  at  85°  (\  (185°  F.).  U  was  taken  at  15°  C.  because  this  is  generally  taken 
as  ''onlinary  temperature,"  and  at  So°  (\  because  it  is  impossible  to  heat  the  cont<Mits 
of  the  R<'dw(MMl  viscometer  up  to  100°  C.  (212°  F. )  with  l)oiling  water,  so  some  lower 
temperature  must  be  chosen.  It  is  easy  to  heat  the  instrument  up  to  85°  C.  (185°  F.), 
and,  mor(H>ver,  a  pipe  line  may  be  heated  to  85°  (\,  but  with  great  difficulty  higher 
tlian  this.  Since  our  main  obj(»ct  in  finding  the  viscosity  is  t^)  ascertain  whether  the 
oil  can  be  piped  without  t(M>  great  cost  for  pumping,  the  last  consideration  is  important. 
To  see  whether  it  is  practical  to  pass  the  oil  thn>ugh  pipes  85°  C.  lias  been  chosen. 

It  is  customarv  to  give*  the  r<*sulus  in  the  numl)er  of  seconds  that  it  takes  50c.  c.  to  run 
thn)Ugh  the  instrument.     To  compare  tliis  with  water  (which  runs  through  in  25  sec- 
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onds )  tliu  rfsults  must  be  divided  by  25.  Through  the  instrument  which  I  used  water 
ran  in  274  «<*<*ond8.  Therefore  I  give  two  «(»t8  of  resultn;  one  set  consists  of  the  number 
of  HiH-onds  it  took  the  oil  to  run  through  the  instrument  which  I  used;  the  other  set, 
the  same  number  of  seconds  divided  by  27 J.  The  data  of  the  last  set  approximately 
tell  how  many  more  times  viscous  the  oil  is  than  water  at  15®  C.  (about  60°  F.).  Just 
lM»fore  the  t(^t  is  made  the  level  of  the  oil  is  made  even  with  the  tip. 

Flmh  point. — Nothing  can  be  more  inaccurate  than  the  open  tester,  since  it  may  be 
manipulated  at  will  to  give  results  varying  by  10**.  The  most  accurate  of  the  open 
t(*sters  is  Ruble  to  great  variations  in  its  results  from  drafts  of  air.  The  Abel  closed 
tester  gives  nsults  which  may  be  duplicated  within  1°  or  2°.  It  is  the  English  stand- 
ard, and  with  the  Pensky  attachment  it  is  the  German  standard.  It  seems  to  be  per- 
fect in  every  respect  for  its  purpose,  i.  e.,  f6r  determining  the  flash  from  60°  F.  to 
160°  F.  (Why  not  adopt  it  as  the  standard  for  California?)  If  the  instructions  for  open- 
ing the  slide  are  carefully  followed,  the  Pensky  clockwork  for  opening  the  slide  is  not 
necessary;  it  was  invented  to  do  away  entirely  with  any  tampering  with  results.  In 
making  the  al)ove  determinations  of  flash  point  the  directions  given  in  Redwood's 
Manual  were  followed  exactly.  Since  the  flash  was  taken  with  reference  to  safety  in 
transportation,  the  test  was  not  made  on  those  samples  flashing  below  15°  C.  (60°  F.) 
and  al)ove  70°  (\  (168°  F.). 

Calorlfiv  value. — All  the  determinations  were  made  with  the  Atwater  bomb.  The 
thermometer  iumhX  was  a  Beckman,  graduated  in  one  one-hundredths,  whose  accuracy 
1  tested.  The  basis  was  the  average  between  Berthelot's  calorific  values  for  cane 
sugar  and  naphthalene.  -I  carefully  determined  the  value  of  these  two  substances. 
TIk»  naphthalene  used  was  made  by  De  Haen,  Germany;  its  boiling  point  was  between 
79°  and  80°,  and  it  was  melted  before  using.  The  sugar  was  three  times  crystallized 
cane  sugar,  whose  composition  by  organic  combustion  agreed  with  the  theoretical  by 
0.03  on  the  H  and  0.05  on  the  C;  in  other  words,  perfectly  pure  sugar.  Before  using, 
it  was  dried  at  50°  in  the  oven.  My  average  of  several  results  on  sugar  and  naphtha- 
lene had  to  be  increased  by  1.08  per  cent  to  make  it  the  same  as  Berthelot's  average  for 
sugar  and  naphthalene,  and  all  my  results  on  pi»troleum  are  increased  by  the  factor 
I.OIOS,  which  is  evidently  the  correction  factor  of  thel)omb  calorimeter  plus  my  per- 
sonal equation.  My  results  are  certainly  within  0.5  per  cent  of  the  al)solute,  and  on 
repel  iti(m  the  duplicates  agree  within  0.3  per  cent. 

Samples  Nos.  1,  2,  3,  4,  0,.7,  9,  10,  14, 17, 19,  25,  29,  38,  40,  41,  42,  43,  46,  and  48  were 
taken  from  the  top  of  the  cans  after  the  oil  ha<l  stcKxl  for  three  or  four  months,  and  the 
calorific  value  found  without  preliminary  treatment.  Since  Nos.  3,  4,  17,  29,  and  40 
hatl  water  present,  the  calorific  value  obtained  for  these  was  increased  by  the  same 
number  of  pi»r  cent  as  the  oil  held  water;  in  other  words,  the  calorific  value  was  cal- 
culatfHl  on  the  dry  sample.  All  other  calorific  values  that  were  made  of  samples  con- 
taining water  first  had  the  water  removed  by  distillation.  The  calorific  value  of  an 
oil  containing  water  is  useh^s  for  most  purposes  unless  the  percentage  of  water  is  given 
alstj;  for  how  can  any(me  get  concordant  results  on  a  sample  half  water?  (See  sample 
No.  '.iO.)  Oil  is  bought  by  the  gallon  and  not  by  the  pound,  and  the  column  heade<l 
•'Calorific  value  per  c.  c."  give^  the  comparative  value  of  the  oils  by  volume. 

Sulphur. — The  sulphur  was  determined  from  the  sulphuric  acid  left  over  fn)m  the 
combustiim  in  the  platinum  cup.  The  cup  or  lining  as  well  as  the  lid  of  the  bomb  was 
carefully  washed  into  a  beaker,  the  liquid  filtered  to  about  100  c.  c,  BaClj  added,  and 
the  pHK'ipitated  BaSO^  w(»ighed  and  the  sulphur  calculat(»d.  The  gases  of  combustion 
I  found  to  contain  no  sulphuric  acid.  (And  of  course  no  SOj,  since  HNO3  was  present.) 
I  passcKl  the  gasc^  sh)wly  through  glass  wool  soaked  in  ,^,)  KOH,  and  found  almost  no 
consumpticm  of  the  alkalinity  of  the  KOH,  showing  that  all  the  HjSO^  and  HNOj 
stuck  to  the  lining. 

IHstillation. — An  ordinary  J-liter  glass  distilling  flask  was  used.  The  exit  tube  is 
bent  upward  for  2  inches  just  aftiT  leaving  the  neck  of  the  flask;  this  is  to  facilitate 
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filling  and  to  intercept  any  liquid  spurted  out  during  the  dietillation.  I  do  not  give 
the  measurements  of  the  flask,  because  in  California  we  have  to  take  what  we  can  get 
in  the  line  of  glassware.  But  if  the  flask  holds  300  to  325  c.  c.  up  to  the  bottom  of  the 
neck,  the  diameter  of  the  neck  is  about  one-fifth  the  diameter  of  the  bulb,  the  exit  tube 
joined  to  the  neck  halfway  between  the  top  of  the  bulb  and  the  top  of  the  neck,  and  the 
neck  about  one  and  one-half  times  as  long  as  the  diameter  of  the  bulb,  the  flask  will 
fulfill  the  requirements.  To  prevent  condensation  in  the  upward  bend  it  is  sur- 
rounded by  fluffed  asbestos  fiber  about  half  an  inch  thick.  The  exit  tube  should  be 
30  inches  long  from  the  top  of  the  Iwnd  to  the  tip  of  the  tube.  The  thermometer  is 
placed  so  that  the  top  of  the  bulb  is  level  with  the  bottom  of  the  exit  tube.  During 
the  distillation  up  to  the  250*^-300^  fraction  the  exit  tube  passes  through  a  water  con- 
denser. After  this  fraction  pa88<*s  over  the  condenser  is  removed  and  the  exit  tube 
used  as  an  air  condenser. 

The  specific  gravity  of  the  sample  is  first  determined ;  then  the  flask  is  placed  on  on^ 
pan  and  counterbalanced  with  shot.     The  Imlance  must  be  accurate  to  50  mg.  with  * 
300-gram  load.     Enough  oil  is  poured  in  to  make  a  volume  of  200  c.  c.  (calculated  froU^ 
the  specific  gravity)  at  the  temperature  of  the  nwm  in  which  the  distillation  is  to  tal^^ 
place.     The  condenser  is  attachtnl,  the  50-c.  c.  gra<luated  cylinder  put  under  the  tip  *^* 
the  exit  tube,  and  the  oil  is  cautiously  heated  until  all  the  water  is  driven  over.     I**^ 
making  the  fractional  distillation  I  do  not  recommend  putting  in  any  measured  amou 
of  gasoline  or  other  light-boiling  liquid  to  drive  off  the  water.     I  have  never  seer* 
sample  that  could  not  be  fractionated  in  it^  original  condition,  if  care  and  patience 
used.     The  oil  is  then  fractionated  between  the  following  temperatures:  Up  to  lOC^ 
100<>-150**,  150°-200°,  200°-25()°,  250<'-300<',  300O-asphalt,  asphalt.    The  flame  is 
regulated  as  to  cause  the  oil  to  distill  over  no  faster  than  two  drops  per  second. 
before  the  thermometer  n»aches  the  point  where  the  distillation  is  to  be  stopped 
flame  is  moderat^l  to  allow  the  thermometer  to  rise  gradually  to  the  stopping  poin 
The  flame  is  now  removed  t^)  allow  the  temperature  to  fall,  20**  for  the  100**  fiuctior^^ 
100°  for  the  300°  fraction,  and  a  proportionate  fall  for  the  fractions  in  between,  an 
then  heated  up  again.     This  is  rep(*atetl  unt  il  no  more  than  thn»e  drops  can  be  squee; 
over.     The  r<»ceiver  is  then  changed  and  the  next  higher  distillate  run  over, 
exception  must  be  made  with  the  250°-3(X)°  fraction,  if  much  cracking  takes  place*  ^ 
With  some  oils  very  varying  results  may  be  obtained  for  the  250°-300**  fraction,  because:?^ 
every  time  the  temperature  goes  up  to  300°  cracking  takes  place  and  more  distillatr^ 
passes  over.     In  such  cases  I  have  arbitrarily  stopped  at  50  c.  c.  and  made  a  note  to  thaC^ 
effect  in  the  tabU^  (th<»  fraction  is  marked  [^]),  or  vXso.  1  have  kept  the  temperature  at- 
290°  until  the  cracking  hail  almost  stopped.     Tliis  last  proceilure  is  too  long  to  bc^ 
practical,  and  I  re(?ommend  the  former.     The  asphalt  was  run  down  to  grade  D.     I& 
was  testeil  by  nmning  a  looped  wire  down  the  neck  of  the  distilling  flask,  drawing  out 
a  dn)p  and  testing  it  by  chewing  or  by  the  finger  nail.     Of  course,  with  such  small 
quantities  it  does  not  make  nmch  difference  in  the  results  whether  the  asphalt  is  run 
down  to  grade  C,  I),  or  E.     The  asphalt  is  measureil  in  this  way:  Fill  the  flask  with 
water  to  a  mark  on  the  neck;  j^our  out  the  water  and  save  for  future  use.     Dissolve  the 
asphalt  in  waste  lubricating  oil  (heat  the  flask  ov<'r  the  flame)  and  remove  the  traces 
with  gasoline  and  then  with  hot  sulphuric  acid  and  potassium  bichromate.     Dry,  and 
pour  back  the  water.     Now  run  in  water  from  a  burette  to  the  mark.     The  number  of 
cubi(!  centimeters  run  in  represents  the  asphalt. 
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FOSSILS  OF  THE  OILBEARING  FORMATIONS  OF 

SOUTHERN  CALIFORNIA. 


By  Ralph  Arnold. 


INTRODUCTION. 

Many  of  the  oil-bearing  rocks  of  southern  California  contain  the 

isil  remains  of  living  organisms  such  as  plants,  foraminifera,  sea 

jhins  or  echinoderms,  marine  and  fresh-water  moUusks,  crabs,  fish, 

i  some  of  the  higher  vertebrates.     The  marine  mollusks,  owing  to 

iir  peculiar  composition  and  habitat,  are  relatively  much  more  lia- 

to  be  preserved  in  the  rocks  than  the  individuals  of  most  of  the 

ler  groups,  and,  as  a  consequence,  they  are  the  most  abundant  of 

J   organic  remains,  and  therefore  the  most  useful  for  purposes  of 

relation,  not  only  in  this  region,  but  in  all  regions  aboimding  in 

xine  sediments. 

\.  fossil  may  be  the  more  or  less  altered  remains  of  the  plant  or  ani- 

1;  it  may  be  the  empty  mold  from  which  all  of  the  original  material 

the  organism  has  been  removed;  or  it  may  be  the  cast  of  the  original 

in  in  hardened  silt,  sand,  or  some  crystalhzed  mineral  which  has 

placed  the  organism. 

Ct  is  well  known  that  associations  of  species  (fauna  or  flora)  are 

p'emed  by  two  important  factors — one  of  time  and  the  other  of 

rironment.     The  fossil  fauna  of  any  formation,  unless  it  be  an  unusu- 

y  thick  one  requiring  a  very  long  time  for  its  deposition,  is  generally 

rly  constant  throughout  for  rocks  of  similar  lithologic  character, 

ing  to  the  fact  that  faunas  living  at  approximately  the  same  time, 

der  similar  conditions,  and  in  the  same  general  region  or  biologic 

>vince   are   closely  related   or  neafly  identical.     Conversely   the 

tnas  of  the  different  kinds  of  rocks  in  the  same  formation  and  even 

the  same  kind  of  rock  in  two  different  formations  are  always  more  or 

a  distinct.     As  the  different  marine  sediments  reflect  the  varying 

editions  of  their  deposition,  so  the   faunas  reflect  their  environ- 

nt;  fossils  are  usually  found  in  a  matrix  whose  deposition  was  gov- 

led  by  the  conditions  forming  the  environment  of  the  fossils.   'Thus 

leep-water  fauna  is  usually  found  in  shale  or  Kmestone,  a  shallow- 

ter  or  littoral  fauna  in  sandstone  or  gravel,  and  so  on.     Coarse 

:iglomerates,  owdng  to  the  disturbed  conditions  surrounding  their 

position,  rarely  contain  recognizable  fossils. 
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It  follows,  then,  that  similar  faunas  from  two  or  more  different 
outcrops  indicate  in  a  general  way  the  contemporaneity  and  simi- 
larity of  conditions  of  deposition  of  the  beds;  that  is,  they  indicate 
the  same  horizon  or  formation.    The  converse  of  this  statement, 
however,  is  not  always  true,  for  it  often  happens,  for  example,  that 
the  shale  fauna  of  one  formation  bears  a  stronger  affinity  to  the  shale 
fauna  of  a  second  formation  either  above  or  below  it  than  to  the  fauna 
of  contemporaneous  sandstone  or  conglomerate  within  its  own  for- 
mation. 

Some  faunas  are  characterized  by  the  predominance  of  one  or 
more  families  or  broader  groups;  some  only  by  the  occurrence  or 
abundance  of  certain  species.     Analogous  to  the  formations  which 
contain  them,  certain  faimas  are  distinctly  isolated  from  others  oi 
the  same  region.     A  formation  having  an  isolated,  unique,  or  so- 
called  characteristic  fauna  is  the  most  easily  identified  and  corre- 
lated, as  the  determination  of  only  a  few  of  its  species  often  suffice^ 
to  locate  it  definitely.     The  correlation  of  those  rocks  whose  faux^^ 
is  not  so  distinctly  separated  from  the  fauna  of  stratigraphicall^ 
adjacent  formations  is  much  more  difficult  and  generally  require- 
some  special  training  along  paleontologic  lines.     Fortunately  jno^ 
of  the  formations  in  southern  California  contain  fairly  characterifffc^' 
faimas,  so  that  with  a  sufficient  amoimt  of  identifiable  material 
any  given  stratum  its  correlation,  or  the  determination  of  its  relati 
position  in  the  stratigraphic  column,  may  be  readily  approxima 

It  is  a  well-known  fact  that  the  only  way  to  determine  the  relati 
position  or  age  of  any  bed  in  a  series  where  the  rocks  of  the  diflFere*^ 
formations  are  so  much  alike  and  the  structure  so  complex  as  in  tfe^ 
southern  California  oil  districts  is  by  a  determination  of  its  fos^^ 
contents.  Ordinarily  lists  of  fossils  are  absolutely  meaningless  exce 
to  the  few  who  have  devoted  at  least  a  little  time  to  the  study 
paleontology.  But  when  these  lists  are  supplemented  by  the  figur^^ 
of  the  species  named  it  is  an  easy  matter  for  anyone  to  find  out  f c^ 
what  each  name  really  stands.  The  following  plates  are  given  t^ 
add  meaning  to  the  lists  of  fossils  included  in  the  text.  The  specie^ 
figured  do  not  represent  all  o£  those  found  in  the  oil-bearing  f orma^'^ 
tions  of  southern  California,  but  rather  those  which  are  commonly 
found  in  or  are  characteristic  of  the  principal  formations  there  devel— ^ 
oped.  It  is  thought  that  by  means  of  these  figures  anyone  will  h& 
able  to  locate  approximately  any  bed  in  the  geologic  column  if  he^ 
can  obtain  from  it  a  few  recognizable  fossils. 

The  fossils  are  arranged  on  the  plates  in  the  order  of  the  occurrence 
of  the  rocks  containing  them,  beginning  with  the  oldest,  the  Eocene- 


PLATES. 
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PLATE  XXV. 

Eocene  Pelecypoda. 

(All  figures  natural  pize.) 

Fig.  1,  Vcnericardia  planicosta  Lamarck.  U.S.N.M.  164973.  Left  valve;  longitude 
84  mm.  Eocene,  Little  Falls,  Wash.  This  b  the  most  widespread  and 
characteristic  E<x!ene  specit^s  in  the  world.  Found  in  the  Sespe  and 
Silver  Thn^  districts,  Ventura  County. 

Fig,  la.  Same  specimen  as  fig.  1.     View  of  anterior  end  of  both  valves. 

Fig.  16.  Same  specimen  as  fig.  1.     View  of  both  valves  from  above. 

Fig.  2.  r'arrfiMm  coo;>mi  Gabb.  U.S.N.M.  164998.  A  decorticated  right  valve;  longi- 
tude 35  mm.  Eocene,  Rose  (^anyon.  San  Diego  County.  A  common 
species  in  the  Eocene  of  the  west  coast. 

Fig.  2a.  Same  specimen  as  fig.  2.     View  of  l)oth  valvc^s  from  al^ve. 

Fifi.  3.  Mrretrir  homii  Gabb.  Left  valv<*;  longitude  36  mm.  Pal.  Cal.,  vol.  2,  pi.  30, 
fig.  78.     A  common  species  in  the  Eocene  of  the  west  coast. 

Fig.  4.  Modiolus  omatits  Gabb.  Right  valve;  longitude  38  mm.  Pal.  Cal.,  vol.  1, 
pi.  24,  fig.  166.  Another  species  found  in  most  Eocene  faunas  of  the 
west  coast. 
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PLATE  XXVI. 

Eocene  Pelecypoda  and  Gasteropoda. 

(All  figures  natural  nizo  unletss  otherwise  noted.) 

Fig.  1.  Pecten  (Chlamys)  calkinsi  Arnold.     Univ.  California.     An  imperfect  left  vahT; 

altitude  45  mm.     Eocene,  Sisar  Creek,  Ventura  County. 
Fi<i.  2.  Same  species  as  fig.   1.     Univ.  California.     Imperfect  right  valv<';  altitude 

29  mm.     Same  locality  as  fig.  1. 
Fkj.  3.  Pectcn   (Propeavtusinm)   interraffiatus   Gabb.     Left   valve;  altitude   25  mm. 

Pal.  Cal.,  vol.  2,  pi.  33,  fig.  98.     Eocene  shah »s  at  New  Idria,  San  Henito 

(\)unty,  and  in  Silver  Thrt»ad  district,  Ventura  County. 
Yia.  3a.  Same  specimen  as  fig.  3.     Interior  of  left  valve.     Pal.  Cal.,  vol.  2,  pi.  'X\ 

fig.  98. 
Fic.  36.  Same  species  as  fig.  3.     Outline  of  ears  of  right  valve.     Pal.  Cal.,  vol.  2, 

pi.  33,  fig.  98a. 
FifJ.  4.  Glycymeris  veatchii  (iabb  var.  major  Stanton.     U.S.N.M.  165003.     Imperfect 

left  valve;  longitude  30  mm.     Eocene,  Rock  Creek,  Ix)s  Angeles  County. 

Found  in  the  lower  Eocene  (Martinez  formation)  in  California. 
Fkj.  5.   Cardium  brcurrii  Gabb.     Right  valve;  longitude  51  mm.     Pal.  Cal.,  vol.  2. 

1)1.  24,  fig.  155.    Common  in  the  P^oceiie  (Tejon  formation  and  <'<juivalent}=K 
Fic;.  ().    Teredo  sp.     U.S.N.M.    1(>4972.     Type.     Imperfect   section   of   tube,    lateral 

view;  diameter  11  mm.     Eocene,  Sisar  Creek,  Ventura  County. 
Fi(}.  (Ja.  Same  species  as   fig.    G.     U.S.N.M.    164972.     Cotype.     Cross  se<'tion  of  a 

crushed  specimen;  ruaxinium  diameter  15  mm.     Same  locality  as  fig.  G. 
Fi(i.  7.   Fiisxis  r€11wtuHi(.^2^^h.     Front  view;  altitude  41  mm.     Pal.  Cal.,  vol.  1,  pi.  18, 

fig.  36.     Common  in  Eocene*  (T(»jon  formation  and  equivalents)  on  west 

coast. 
Fic;.  7a.  Same  specimen  as  fig.  7.     Magnified  view  of  surface. 
V\(\.  8.  Aruauropsis  alventus  Conrad.     U.S.N.M.    KJoOOO.     Front   view   of  ])artially 

decorticated   specimen;  altitude  32  mm.     Eocene,   Rose  Canyon.   San 

Diego  County.     A  chanuteristic  Eocene  ga^steropod. 
Fkj.  9.   Morio  {Scon8in<   tubcrculalus  Gabb.     U.S.N.M.    164999.     Fnmt    view  of  an 

imperfect  and  decorticated  sp<»cimen;  altitude  27  mm.     Eocene,  Rose 

Canyon,  San  Diego  County.     Perfect  specimens  have  an  anteriorly  plicate 

plate  over  the  iimer  lip:  outer  lij)  crenulate;  revolving  lines  on  surface. 
Fkj.  10.   ('iiUchtm  costafa  (Jabb.     U.S.N.M.  165001.     Front  view  of  slightly  imperfwt 

siH'cinien;  altitude'  IS  mm.,  twice  natural  size.     Eocene,  Rose  Canyon, 

San  Diego  County.     Common  in  the  Eocene  (Martinez  and  Tejon  forma- 

tinns  and  equivalents;. 
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PLATE  XXVII. 

Miocene  Pelecypoda  and  Gasteropoda. 

Fig.  1.  Pecten  (Lyro'pecten)  bowersi  Arnold.  Univ.  California.  Typo.  Right  valve; 
altitude  150  mm.;  about  two- thirds  natural  size.  Lower  Miocene,  Santa 
In('z  Mountains,  Santa  Barbara  County.  Also  abundant  at  same  hori»)n 
in  Santa  Monica  Mountains  and  elsewhere.  Left  valve  of  this  speciet: 
more  convex  than  right;  otherwise  very  similar. 

Fig.  2.  Ostrca  Ulan  Conrad.  U.S.N.M.  164987.  Side  view  of  both  valves;  altitude 
of  laiige  valve  131  mm. ;  two-thirds  natural  size.  Lower  Miocene,  3  miles 
south  of  Calabasas,  Ivos  Angek«  County.  This  species  is  found  in  both 
the  upper  and  lower  Mitx^ene,  and  often  grows  to  a  length  of  20  inches  (500 
mm.)     (See  PL  XXXII,  fig.  2.) 

Fig.  3.  Purpura  edmondi  Arnold.  U.S.N.M.  164983.  Type.  Aperture  view;  ahi- 
tude  19  mm.;  al)out  IJ  times  natural  size.  Lower  Miocene,  3  miles 
south  of  Calal)a8a8,  Los  Angeles  County. 

Fi(j.  3a.  Reverse  view  of  same  specimen  as  fig.  3;  same  enlargement. 

Fig.  4.  Chlorostoina  (Omphalius)  dalli  Arnold.  U.S.N.M.  164984.  Type.  Aperture 
view;  latitude  12.5  mm.;  1 J  times  natural  size.  Tx)wer  Miocene,  3  miles 
south  of  Calabasas,  Los  Angeles  County.  A  common  species  in  this 
horizon. 

Fig.  4a.  Top  view  of  same  specimen  as  fig.  4. 

Fig.  46.  Base  view  of  same  specimen  as  fig.  4. 

Fig.  5.  Chlorostoma  (Omphalius)  dalli  var.  inomatus  Arnold.  L^.S.N.M.  164986. 
Type.  Top  view;  latitude  13.5  mm.;  IJ  times  natural  size.  Same 
locality  as  fig.  4. 

Fig.  6.  ChloroMovia  {Omphalius)  dalli  var.  subnodosus  Arnold.  U.S.N.M.  164985. 
Type.  Top  view;  latitude  13  mm. ;  1 J  times  natural  size.  Same  locality 
as  Fig.  4, 

Fig.  6a.  Base  view  of  same  specimen  as  fig.  6. 

Fig.  7.  Cerithium  topangensis  Arnold.  U.S.N.M.  164976.  Type.  Aperture  view  of 
iini)erfect  specimen;  longitude  23  mm.;  1}  times  natural  size.  Lower 
Miocene,  3  miles  south  of  Calabasas,  at  head  of  Topanga  Canyon,  Ix>s 
Angel(»s  County.     A  common  species  at  the  type  locality. 

Fig.  8.  Cerithiuin  topangciisis  Arnold.  U.S.N.M.  164976.  Cotype.  Aperture  view 
of  imperfect  specimen;  longitude  13  mm.;  IJ  times  natural  size.  Same 
locality  as  lig.  7. 

Fig.  9.  Canrdlaria  cf.  condoni  Anderson.  U.S.N.M.  164981.  Back  view  of  imperfect 
specimen;  altitude  21  mm.:  IJ  times  natural  size.  liower  Miocene,  3 
miles  south  of  Calal)ai?ii.s,  Los  Angeles  County.  This  speines  appears  to 
range  from  the  San  Joaciuin  Valley  to  the  Santa  Monica  Mountains  in  the 
lower  Miocene. 
226 


MIOCENE    PELECTPODi    AUO    G4STEBOPO0A, 


PLATE  XXVIII. 

Miocene  Pelecypoda  and  Gasteropoda. 

Fiu.  1.  Pecte7i  (Lyropcctvn)  magnolia  Conrad.  Univ.  California.  Imperfect  right 
valve;  altilii(l(»  14.5  mm. :  about  two-thirds  natural  size.  Lower  Mitx-ene, 
Vaquoros  formation.  Ojai  Valley,  Ventura  County.  Characteristic  of  the 
lower  Miocene  throughout  central  and  southern  California.  The  left  valve 
hixs  narn)w,  more  nmnded  ribs. 

Fic;.  2.  Pccien  ( Lyropecteii)  fstrdlarms  Conrad.  U.S.N.M.  164851.  Left  valve;  alti- 
tude 97  mm.;  alnmt  two-thirds  natural  size.  Upper  Miocene,  Wildhorse 
Canyon,  Monterey  County.  This  species  is  usually  abundant  in  l;oth  the 
lower  and  upper  Miocene  faunas  of  ctnitral  and  portions  of  southern  Cali- 
fornia. Ribs  of  right  valve  broader  and  anterior  ear  notched;  othen^'ipe 
similar  to  li"ft. 

Fig.  3.  />n7/iasp.  T.S.N.M.  ](H977.  Type.  Back  viVw;  longitude L3.5 mm. ;alHmt 
\\  times  natural  size.  Lower  Miocene,  head  of  Topanga  Canyon,  3  mile:? 
soutli  of  Calabasas,  lAHi  Angeles  County. 

Fic.  4.  Macron  merrianu  Arnold.  U.S.X.M.  164982.  Type.  Aperture  view;  longi- 
tu<le  23  mm.;  al>out  1 J  timers  natural  size.  I^)wer  Miocene,  same  locality 
as  fig.  3.  This  species  appt^rs  to  range  over  central  and  southern  Cali- 
fornia in  the  lower  ^^iocene. 

Fid.  4a.  Back  view  of  same  specimen  as  fig.  4. 

Fi(i.  5.  Sigairtus  perrini  Arnold.  U.S.N.M.  164979.  Type.  Aperture  view  of  par- 
tially decorticated  and  imperfect  specimen:  altitude  18.5  mm.;  alniut  IJ 
times  natural  size.     Low(»r  Miocene,  same  locality  as  fig.  3. 

Fic;.  6.    Turbo  (opangcttJfis  Arnold.      U.S.N.M.  164980.     Type.     Aperture  view;  alti- 
tud(»   18.5   mm.:  about   IJ   times   natural  size.     Lower  Miocene,   same 
locality  as  fig.  3. 
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PLATE  XXIX. 
Miocene  Echinoidea  and  Pelecypoda. 

Fig.  1.  Pecten  (Amusium)  lompocensis  Arnold.  U.S.N .M.  104852.  Cotype.  Int^ 
rior  view,  showing  internal  lira*;  altitude  90  mm.;  about  two-thirds  natu- 
ral size.  Lower  Miocene,  Ojai  Valley,  Ventura  County.  This  form,  so 
far  as  known,  is  confined  to  the  lower  Miocene  of  Santa  Barbara  and  Ven- 
tura counties. 

Fig.  2.  Ostrea  cldridgei  Arnold.  U.S.N.M.  164986.  Type.  View  of  exterior  of  laiger 
valve;  altitude  14.7  mm.;  two-thirds  natural  size.  Lower  Miocene,  sup- 
I)08ed  ec^uivalent  of  Vaqueros  formation,  Elkins  ranch,  east  of  Grimes 
Canyon,  south  of  Fillmore,  Ventura  County. 

Fig.  2a.  Lateral  view  of  same  specimen  as  fig.  2. 

Fig.  3.  ScuUllafmrbanksiMerrisim.  U.S.N.M.  164963.  View  of  top,  showing  details; 
maximum  diameter  36  mm. ;  1 J  times  natural  size.  Lower  Miocene,  sup- 
postxi  equivalent  of  Vaqueros  formation,  near  Torrey  Canyon  wells,  south- 
west of  Pirn,  Ventura  County;  abundant.  This  species  is  also  founti  m^r 
the  l>as<»  of  the  Vaqueros  formation  in  the  Sespe  district.  SupjKwed  to 
be  characteristic  of  the  lower  Miocene. 
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PLATE  XXX. 

Miocene  P^ciiinoidea  and  Pelecypoda  and  Gasteropoda. 

(All  figures  natural  nize.) 

_  s  

V  Fio.  1.    Tm?/«  (C^iOTif)  f<^j6Zor<>rMi-»  Anderson.     U.S.N.M.  164989.     Exterior  of  imp- 
feet  right  valve;  longitude  80  mm.     Lower  Miocene,  head  of  Topa 
Canyon,  3  miles  south  of  Calabasas,  Los  Angeles  County.    L'sually  ab 
dant  in  the  lower  Miocene;  a  nearly  related,  possibly  identical  form  fou 
in  the  upper  Miocene. 

Fig.  la.  Top  view  of  same  specimen  as  fig.  1. 

Fig.  2.  Myfilus  mathewsonii  Gabb  var.  exjmnsus  Arnold.    U.S.N.M.  164968.     Ty 
Right  valve;  altitude  10.5  mm.     Ix)wer  Miocene,  supposed  equivalent 
the  Vaqueros  formation,  near  Torrey  Canyon  wells,  southwest  of  Pi 
Ventura  County.     This  species  is  usually  found  in  the  faunas  of  the  low 
Miocene  through  central  and  southern  California. 

Fig.  3.  Scutella  fairhanksi  Merriam.  U.S.N.M.  164963.  Same  locality  as  fig.  2,  b 
possibly  at  a  somewhat  lower  horizon. 

Fig.  4.  Ocirwbra  topangenns  Arnold.  U.S.N.M.  164995.  Type.  Back  view;  al 
tude  59  mm.  IvOW<t  Miocene,  Topanga  Canyon,  3  miles  south  of  Cal 
l)a.sas,  Los  Angeles  County.     So  far  known  only  from  this  horizon. 


PLATE  XXX. 

Miocene  Echinoidea  and  Pelecypoda  and  Gasteropoda. 

(All  figures  natural  size.) 

V  Fig.  1.  Venus  (Ckione)  temhlorensi4t  AndeTBon.  U.S.N. M.  164989.  Exterior  of  imper- 
fect right  valve;  longitude  80  mm.  Lower  Miocene,  head  of  Topanga 
Canyon,  3  miles  south  of  Calabasas,  Los  Angeles  County.  Usually  abun- 
dant in  the  lower  Miocene;  a  nearly  related,  possibly  identical  fonu  foimd 
in  the  upper  Miocene. 

Fio.  la.  Top  view  of  same  specimen  as  fig.  1. 

Fig.  2.  Mytilns  mathewsonii  Gabb  var.  expansus  Arnold.  U.S.N.M.  164968.  Type. 
Uight  valve;  altitude  10.5  mm.  Lower  Miocene,  supposed  equivalent  of 
the  Vaqueroe  formation,  near  Torrey  Canyon  wells,  southwest  of  Pini, 
Ventura  County.  This  species  is  usually  found  in  the  faunas  of  the  lower 
Miocene  through  central  and  southern  California. 

Fic.  3.  Scutdla  fairbanksi  Merriam.  U.S.N.M.  164963.  Same  locality  as  fig.  2,  but 
possibly  at  a  somewhat  lower  horizon. 

Fic..  4.  Ocinebra  topangensts   Arnold.     U.S.N.M.  164995.     Type.     Back  view;  alti- 
tude 59  mm.     I^ower  Miocene,  Topanga  Canyon,  3  miles  south  of  Cala- 
basas, Los  Angeles  County.     So  far  known  only  from  this  horizon. 
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GASTESOPODA 


PLATE  XXXI. 

iflOCEXE   PeLECYPODA   AND  GASTEROPODA. 

(All  ligiires  natural  size.) 

Fig.  I.  Pecten  (Lyropecten)  crcutsicardo  Conrod.  U.S.N.M.  164967.  Exterior  of  valve, 
Hhowing  chararttiriHtic  sculpture;  altitude  90  mm.  Lower  Miocene,  Ojai 
Valley,  Ventura  C!ounty.  This  species  ranges  through  the  lower  and 
upper  Miocene,  being  commoner  in  the  former  in  southern  California,  in 
the  latt^T  in  central  California.  It  is  sometimes  more  convex  than  the 
figured  specimen,  and  often  shows  concentric  undulations  of  the  disk. 

Fio.  2.  Pecten  (Chlamys)  sespeensis  var.  hydei  Arnold.  Collection  of  Delos  Arnold. 
Type.  Right  valve,  car  missing;  altitude  46  mm.  Lower  Miof*ene, 
Lynchs  Mountain,  San  Luis  Obispo  County.  Found  also  in  the  Vaqueros 
formation.  Little  Sespe  Creek,  and,  with  MytUus  mathewtonU  Gabb,  in 
supposed  c»quivalents  of  the  Vaqueros  formation  near  the  Torrey  Canyon 
wells,  Veiitum  County. 

Fig.  3.  Pecten  (Plicudamusinm)  peckhami  Gabb.  U.S.N.M.  164839.  Right  and  left 
valves  in  matrix;  altitude  of  largest  17  mm.  Monterey  shale  (middle 
Miocene),  southeast  of  Pinole,  Contra  Costa  County.  The  type  of  this 
8pe<'ie8  came  fn»m  the  Ojai  Valley,  Ventura  County.  It  is  the  comnioiu-ssi 
form  in  the  sliales  of  the  middle  Miocene  (Monterey,  Modelo,  and  equiva- 
lent formations)  and  is  also  known  from  the  Oligocene  in  the  Santa  Cruz 
Mountains. 

Fig.  4.  Xeverita  callosa  Gabb.  U.S.N.M.  164992.  View  from  above,  specimen 
slightly  tilted;  maximum  latitude  44  mm.  Ix)wer  Miocene,  head  of 
Topanga  Canyon,  3  miles  wmth  of  Calabasas,  Los  Angeles  County. 
Rangos  through  the  Miocene,  Common  in  the  lower  Miocene  of  southern 
San  Joaquin  Valley  and  the  Santa  Monica  Mountains. 

Fig.  4a.  Sami*  Hpecimen  as  fig.  4.    View  of  base  and  aperture,  showing  characteristic 
shape  of  callous. 
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PLATE   XXXII. 

Miocene  Pelecypoda,  Gasteropoda,  and  Crustacea. 

(All  figures  natural  size.) 

rht 


Fig.  1.  Pcctcn   (Hinnites)    giganteiis    Gray.      U.S.N.M.  164965.      Exterior   of   r:i 
valve;  altitude  90  mm.    Lower  Miocene,  supposed  equivalent  of  Vac^ 


.!(' 


ros  formation,  gulch  east  of  Wiley  Canyon,  southwest  of  Pirn,  Vent:  "*-  ^ 
County.    A  very  variable  species  ranging  from  the  lower  Miocene  to    '^^ 


Recent  fauna. 
Fio.  2.  Ostrea  titan  Conrad.     U.S.N.M.  164987.     View  of  exterior  of  larger  val 

altitude  131  mm.     Lower  Miocene,  3  miles  south  of  Calabasas,  Lob  Ad-. 

les  County.    A  common  form  in  the  upper  and  lower  Miocene;  o: 

grows  to  a  length  of  20  inches  (500  mm. )  or  more.     (See  PI.  XXVII,  fig. 
Fig.  3.   TrorhUa  costellata  Conrad.     U.S.N.M.  164994.     View  from  above;  maximi^ 

diameter  38  mm.     Same  locality  as  fig.  2.     Common  in  the  Miocene. 
Fig.  4.  Phacoides  richthofeni  Gabb.     U.S.N.M.  164978.     Right  valve;   altitude  iT- 

mm.     Same  locality  as  fig.  2. 
Fig.  5.  Balanus  concavus  Bronn.     U.S.N.M.  164971.     Type.     Lateral  view;  maj^^ 

mum  latitude  26  mm.     Ix)wer  Miocene  or  upper  Oligocene,  Little  Seep 

Creek,  Ventura  County.     A  very  common  species  in  this  horizon. 
Fig.  5a.  Same  species  as  fig.  5.     Top  view. 
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GASTEROPOD*.  *N0  CRUSTACE*. 


PLATE    XXXIII. 

Miocene  Pelecypoda  and  Gasteropoda. 

(All  figures  natural  size.) 

Fig.  1 .  Pecten  (Cklamys)  sespeensis  Arnold.  California  State  Mining  Bureau.  Cotype 
Portion  of  mold  of  interior  of  right  valve;  altitude  50  mm.  Lower  Mio- 
cene, Vaqueros  formation,  Sespe  Canyon,  Ventur^. County.  A  common 
Bpecies  at  the  type  locality;  also  found  elsewhere  in  central  and  aouthem 
California  in  the  lower  Miocene. 

Fig.  la.  Mold  of  interior  of  left  valve  of  same  specimen  as  fig.  1. 

Fig.  2.  Pecten  (Chlamys)  sespeensis  Arnold.  California  State  Miuing  Bureau.  Plasto- 
type.  Oast  of  exterior  of  slightly  imperfect  left  valve  (young);  altitude. 
18  mm.     Same  locality  as  fig.  1. 

Fig.  3.  Pecten  (Lyropecten)  vaughani  Arnold.  Collection  of  Delos  Arnold.  Tv-pe. 
Right  valve;  altitude  37  mm.  Lower  Miocene,  supposed  equivalent  of 
Vaqueros  formation,  Ojai  Valley,  Ventura  County. 

Fig.  3fl.  Saino  specimen  as  fig.  3.     Left  valve. 

Fig.  4.  Dosinia  ponderosa  Grviy.  U.S.N.M.  164988.  Imperfect  right  valve;  altitude 
80  mm.  Lower  Miocene,  3  miles  south  of  Calabasas,  Los  Angeles  County. 
A  common  species  from  the  lower  Miocen<»  to  the  Recent  southern  fauna 
of  the  west  coast. 

Ftg.  5.  Pleurotoma  (Dolichotoma)  keepi  Arnold.      U.S.N.M.  164993.     Type.     Back 
view  of  imperfect  specimen.     Same  locality  as  fig.  4.     Found  also  in  this 
horizon  at  several  localities  in  southern  San  Joaquin  Valley. 
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PLATE  XXXIV. 

Pliocene  Pectens. 

(All  figures  about  two-thirds  natural  size.) 

Fig.  1.  Pecten  {Patinopecten)  healeyi  Arnold.  U.S.N.M.  148012.  Type.  Exterior  of 
right  valve;  altitude  121  mm.  San  Diego  formation  (Pliocene^,  San 
Diego  County.  A  characteristic  form  in  the  lower  Pliocene  from  San 
Mateo  County  to  the  Mexican  line.  Left  valve  with  narrow  rounded  rilM 
and  intercalaries;  disk  also  less  convex. 

Fk;.  2.  Peden  {Lyropecten)  ashleyi  Arnold.  Univ.  California.  Type.  Exterior  of 
right  valve;  altitude  155  mm.  Pliocene,  Cerros  Island,  off  Ix)wer  Cali- 
fornia. Also  characteristic  of  the  lower  Pliocene,  but  so  far"  known  only 
as  far  north  as  Santa  Barbara  County.  The  left  valve  has  slightly  nar- 
rower ribs  and  no  byssal  notch  in  the  anterior  ear. 
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PLIOCENE  PECTENS 


PLATE    XXXV. 

Pliocene  Pectens. 

(UnloBs  otherwise  stated  all  figures  are  at>out  two-thirds  natural  Bize.) 

Fw.  1.  PecUn  (CUa/ngs)  waltti  Arnold.  CaUfomia  Acad.  Sei.  Type.  Exterior  i>[ 
Blightly  imperfect  left  valve;  altitude  66  mm.  Lower  Pliocene,  Krey- 
enliagcn's  ranch.  Fresno  County.  AIho  found  in  the  lower  Pliocene  of 
southern  California.     Right  valve  with  broader,  flatter  riha. 

Fig.  2.  Pectm  {Ferim)  ilearmii  Dall.  U.S.N.M.  148008.  Exterior  of  left  valve; 
altitude  S7  mm.  San  Diego  formation  (Pliocene),  Pacific  Beach,  San 
Diego  County.  Not  rare  in  the  Pliocene.  (See  PI.  XXXVI,  fig.  4,  tor 
right  valve.) 

Fig.  3.  Pteten  (Peclen)  belbt»  Conrad.  Acad.  Nat.  Sci.  Phila.  960.  Ext«ri(w  of  right 
valve;  altitude  80  mm.;  about  five-sixths  natural  eize.  Pliocene,  Santa 
Barbara.  Also  found  in  Pliocene  ofVentura,  Santa  Barbftn,  and  adja- 
cent counties.  Left  valve  slightly  concave,  with  narrower  ribe  than  right; 
otherwise  similar, 

Fio.  4.  Pfc/cn  (P[a9Wf(miiim)  rircudiTM  Sowerbj.  U.S.N.M.  61246.  Right  valve; 
longitude  26  mm,;  nearly  natural  size.  Pleistocene,  Ventura  County. 
May  alao  extend  down  into  the  Pliocene. 

Fiti.  5.  Peelen  (PeHen)  iKWfrffst  .\mold.  California  Acad.  Sci.  Cotype.  Exterior  of 
slightly  imperfect  left  valve;  aliitude  74  mm.  Pleistocene,  Ventura 
County,  Also  occurs  in  supposed  Pliocene  near  San  Diego.  Right  valve 
very  convex,  with  liroad  roim<led  ribs. 

FiCi.  C.  Pfclen  (Plagiocttnium)  oTrosfiww  Gabb.  Univ.  California.  Exterior  of  loft 
valve  (anterior  ear  slight  brolienl;  altitude  106  mm.  Pliocene,  Cerros 
Island,  off  Lower  California.  Also  found  in  the  Pliocene  near  Camuloe. 
Newhall,  and  San  Dir^o. 

Fill.  7.  Peckn  (Peden)  aiiburyi  Arnold.  California  State  Mining  Bureau.  Type. 
Exterior  of  imperfect  right  valve;  altitude  46  mm.  Pliocene,  Puenle 
Hills,  Ixw  Angeles  County,  Lett  valve  slightly  concave,  with  ribs  nar- 
nnver  ihan  in  right. 


PLIOCENE  PECTENS. 


PLATE  XXXVI. 

Pliocene  Pectens. 

(All  figures  about  two-thirds  natural  size.) 

s    Fio.  1.  Pecten  (Patinopeden)  caurinus  Gould.    Collection  of  Delos  Arnold.    Exterior 

of  left  valve;  altitude  105  mm.  Pliocene,  Deadman  Island,  Los  Angeles 
County.  Specimens  of  this  species  measuring  over  8  inches  (200  mm.) 
have  been  found  in  the  Pliocene  of  Ventura  County.  This  form  appears 
to  be  confined  to  the  upper  Pliocene  and  Pleistocene  in  south^n  Cali- 
fornia. Right  valve  more  convex  and  with  broader  square  ribs  and 
plain  concentric  sculpture. 

Fig.  2.  Pecten  (Chlamys)  latiaurilus  Conrad.  Collection  of  Delos  Arnold.  Exterior 
of  right  valve;  altitude  25  mm.  San  Pedro  formation  (Pleistocene),  San 
Pedro,  Ijo8  Angeles  County.  Known  also  from  the  lower  Pliocene  at 
Los  Angeles. 

Fir..  3.  Pecten  (Chlamys)  latiaurUus  Conrad.  Collection  of  Delos  Arnold.  Exterior 
of  left  valve;  altitude  27  mm.    Same  locality  as  fig.  2. 

Fui.  4.  Pecten  {Pecten)  steamsii  Dall.  U.S.N.M.  148008.  Exterior  of  rig^t  valve; 
altitude  87  mm.  San  Diego  formation  (Pliocene),  Pacific  Beach,  San 
Diego  County.     (See  PI.  XXXV,  fig.  2,  for  left  valve.) 

Fic;.  5.  Pecten  {Psendamnsium)  pedroanus  Trask.  U.S.N.M.  164840.  Exterior  of 
right  valve  and  young  left  valve;  altitude  of  former,  22  mm.  Lower 
Pliocene,  Third  street  tunnel,  Los  Angeles.  Also  found  in  beds  of 
supposed  Miocene  age  in  the  Puente  Hills  and  San  Pedro. 

Fir..  6.  Pecten  (Psevdamiutium)  pedroaniLS  Trask.  U.S.N3f.  164840.  Exterior  of 
imperfect  left  valve;  altitude  30  mm.     Same  locality  as  fig.  5. 

Fig.  7.  Pecten  (Chlamys)  parmeleei  Dall.  U.S.N.M.  154479.  Type.  Left  valve; 
altitude  45  mm. ;  about  five-sixths  natural  size.  Pliocene,  Pacific  Beach, 
San  Dic^o  (>)unty.     Also  known  in  Pliocene  of  Puente  Hills. 

Fig.  8.  Pecten  (Chlamys)  opuntia  Dall.  U.S.N.M.  107752.  Type.  Right  valve; 
altitude  33  mm. ;  about  four-fifths  natural  size.  Pliocene,  Pacific  Beach, 
San  Diego  County.  Also  common  in  Pliocene  at  Santa  Barbara  and 
elsewhere  in  southern  California. 

Fig.  9.  Pecten  (Pecten)  mcrriami  Arnold.  California  State  Mining  Bureau.  Type. 
Exterior  of  imperfect  left  valve;  altitude  110  mm.  Pliocene,  Pirn 
Cn»ek,  Ventura  County.  Characteristic  of  the  lower  Fernando  horizon 
(lower  Pliocene  or  upper  Miocene)  so  far  as  known.  Right  valve  convex, 
with  broader  squarer  ribs. 
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PLATE  XXXVII. 

Pliocene  Arcas. 

Fio.  1.  Area  camuloenns  Osmont.  California  State  Mining  Bureau.  Type.  B 
valve;  altitude  89  mm.  Fernando  formation,  lower  Pliocene  or  u 
Miocene,  1  mile  north  of  Camulos,  Ventura  County.  So  far  as  known 
species  is  characteristic  of  the  lower  horizon  of  the  Fernando  fonna 
Also  reported  from  the  Puente  Hills. 

Fig.  la.  End  view  of  same  specimen  as  fig.  1. 

Fig.  16.  Portion  of  surface  of  same  specimen  as  fig.  1,  enlarged,  show^ing  noilo^se 
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PLIOCENE  AOCAS. 


PLATE    XXXVIII. 

Pliocene  Pelecypoda  and  Gasteropoda. 

(Unless  otherwise  stated  all  fibres  natural  size.) 

Fio.  1.  Area  multicosiala  Sowerby.  U.S.N.M.  12574.  Right  valve;  l(XDgitiide  101 
mm.  Recent,  San  Diego.  Found  in  the  lower  -  PUocene  (Fernando 
formation)  in  the  Puente  Hillfi,  Orange  County,  and  in  the  vidnity  of 
Los  Angeles. 

Fig.  2.  Cardium  quadrigenarium  Conrad  Ywr.femandoensis  Arnold.  U.S.N.M.  164947. 
Type.  Imperfect  left  valve;  longitude  58  mm.  Lower  Pliocene  (Fer- 
nando formation),  Elsmcre  Canyon,  near  Newhall,  Los  Angeles  County. 
A  common  variety  in  the  lower  Pliocene.  The  typical  fonn  with  44 
ribs  and  less  obliquity  is  found  in  the  Recent. 

Fig.  2a.  Same  specimen  as  fig.  2.    View  of  umbos  from  above. 

Fig.  3.  Area  trilineata  Conrad.  U.S.N.M.  164948.  Right  valve  of  medium-sized 
specimen ;  longitude  40  mm.  Same  locality  as  fig.  2.  A  common  species 
in  the  Pliocene  of  California.  Also  appears  to  extend  down  as  far  as  the 
middle  Miocene  (Monterey). 

Fig.  3a.  Same  specimen  as  fig.  3.     Umbos  and  hinge  area  viewed  from  above. 

Fig.  4.  Area  trilineata  Conrad.  Portion  of  an  adult  left  valve,  showing  the  mate  cotn- 
plex  sculpture  of  the  ribs  in  the  later  stages  of  growth;  altitude  60  mm- 
Same  locality  as  fig.  2. 

Fig.  5.  Leda  taphria  Dall.  U.S.N.M.  164952.  Right  valve;  longitude  36  mm.; 
twice  natural  size.  Same  locality  as  fig  2.  This  species  is  ccnnmon  from 
the  Pliocene  to  the  Recent  fauna  in  the  California  province. 

Fig.  5a.  Same  specimen  as  fig.  5.    View  of  umbos  from  above. 

Fig.  6.  Neverita  reeluziana  Petit.    U.S.N.M.  164960.    Back  view;  latitude  25  mm. 
Same  locality  as  fig.  2.     A  common  species  from  the  Pliocene  to  the 
Recent  fauna;  also  probably  occurs  in  the  Miocene. 
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PL.\TE  XXXIX. 

Pliocene  Brachiopoda  and  Pelecypoda. 

(All  figures  natural  size.) 

Fio.  1.  Ostrea  veaUhii  Gabb.  U.S.N.M.  153827.  Exterior  of  valve;  altitude  90  mn-:*-^rni. 
Lower  Pliocene,  San  Diego.  An  abundant  and  characteristic  sj>ecies  i  m:  in 
many  of  the  Pliocene  localities  from  southern  California  to  Cerros  Islanc  ^^  -md, 
off  lower  California. 

Fio.  2.  CaUista  (AmiarUis)  callosa  Conrad.  U.S.N.M.  164953.  Imperfect  left  valv^  ^-f*: 
altitude  50  mm.  Lower  Pliocene  (Fernando  formation),  Elsmere  Car-^t  -n- 
yon,  near  Newhall,  Los  Angeles  County.  Base  evenly  rounded  in  perfec  z^^  ^'^ 
specimens.     Common  from  Pliocene  to  Recent. 

Fig.  3.  CaUista  subdiaphana  Carpenter.     U.S.N.M.  164951.     Imperfect  right  valve 
longitude  41  mm.     Same  locality  as  fig.  2.    Abundant  in  the  Pliocene  an^ 
also  found  in  the  Recent. 

Fig.  4.   Terebralalia  smithi  Arnold.     U.S.N.M.  164977.     Pedicle  valve;  longitude  4r^ 
mm.     Pliocene,  Temescal  Canyon,  3  miles  north  of  Santa  Monica,  Ivojss 
Angeles  County.     Known  only  from  the  Pliocene.    A  somewhat  variable 
species. 

Fio.  Aa.  Same  specimen  as  fig.  4.     Brachial  valve. 

Fig.  5.  Terebralalia  smithi  Arnold.  U.S.N.M.  164977.  Pedicle  valve;  longitude  29 
mm.  Same  locality  as  fig.  4.  More  prominent  ribbing  than  specimen 
shown  in  fig.  4. 

Fig.  5a.  Same  specimen  as  fig.  5.     Brachial  valve. 

Fig.  6.  Terebralalia  occidentalis  Dall.  U.S.N.M.  164996.  Brachial  valve;  longitude 
40  mm.  Same  locality  as  fig.  4.  This  species  is  most  variable,  as  is 
evidenced  by  this  and  the  following  figures,  which  show  a  series  col- 
lected at  one  locality.  Found  in  the  lower  Pliocene  (and  possibly  upper 
Miocene). 

Fig.  7.  Same  species  and  locality  as  fig.  6.     Pedicle  valve;  longitude  29  mm. 

Fig.  7(1.  Same  specimen  Sis  iif;.  7.     Brachial  valve.  ^ 

Fig.  8.  Same  tspocies  and  locality  as  fig.  6.     Pedicle  valve;  longitude  22  mm. 

Fig.  8a.  Same  specimen  as  fig.  8.     Brachial  valve. 

Fk;.  9.  Same  species  and  locality  as  fig.  6.  Pedicle  valve  of  a  less  rugose  variety; 
longitude  21  mm. 

Fig.  9a.  Same  specimen  as  fig.  8.     Brachial  valve. 


PLIOCENE  BRACHIOPODA  ArtO  PELECYPOD*. 


PLATE  XL. 

Pliocene  Pelecypoda  and  Gasteropoda. 

(Unless  otherwise  stated,  all  figures  are  natural  size.) 

Fig.  1.  Mya  truncata  Linn^.     U.S.N.M.    164950.     Left    valve;   longitude    46   mm. 

Pliocene  (Fernando  formation),  Elsmere  Canyon,  near  NewhalL  Log 

Angeles  County.     Found  also  in  the  Recent  fauna  of  the  Arctic  regions. 
Fig.  2.   TrocUta  filosa    Gabb.     U.S.N.M.    164949.     Slightly    imperfect    specimen 

viewed  from  above;  maximum  diameter  20  mm.;  twice  natural  size. 

Same  locality  as  fig.  1.    Also  found  in  the  upper  Miocene. 
Fig.  2a.  Same  specimen  as  fig.  2.    View  from  the  side. 
Fig.  3.  Fissuridea  mitrina  Carpenter.     U.S.N.M.    164945.     Specimen   viewed   from 

alx)ve;  longitude  14.5  mm.;  twice  natural  size.    Lower  Pliocene,  Third 

street  tunnel,  Los  Angeles.    Also  found  in  the  Pleistocene  and  Recent 

fauna  of  the  coast. 
Fig.  3a.  Same  specimen  as  fig.  3.     View  from  the  side. 
Fig.  4.  Canr«ZZaria /emarwfoerww  Arnold.    U.S.N.M.     164956.    Back  view  of  imperfect 

specimen ;  altitude  17  mm. ;  twice  natural  size.     Same  locality  as  fig.  1 .   A 

similar  or  identical  form  was  found  in  the  Pliocene  of  the  San  Diego  well. 
Fig.  5.  Tritonium  sp.     U.S.N.M.  164954.    Back  view  of  imperfect  specimen;  alti- 
tude 20  mm. ;  twice  natural  size.     Same  locality  as  fig.  1. 
Fig.  6.  Pisania  fortis  Carpenter  var.  angulata  Arnold.    U.S.N.M.  164959.    Aperture 

view  of  imperfect  young;  altitude  30  mm.    Same  locality  as  fig.  1.    A 

rather  common  species  in  the  Pleistocene  and  Pliocene  of  central  and 

southern  California. 
Fig.  7.  Puania  fortis  Carpenter  var.  angulata  Arnold.     U.S.N.M.  164958.     Aperture 

view  of  imperfect  adult;  altitude  49  mm.     Same  locality  as  fig.  1. 
Fig.  8.  Cypraea  fernandoensis  Arnold.     U.S.N.M.  164961.     Type.     View  from  back; 

longitude  40  mm.     So  far  known  only  from  same  locality  as  fig.  1. 
Fig.  8a.  Same  specimen  as  fig.  8.     Aperture  view. 
Fig.  9.  Nassa  hamlini  Arnold.     U.S.N.M.  164946.     Type.     Aperture  view  of  imper- 

ivri  specimen:  longitude  15  mm.     Same  locality  as  fig.  3. 
Fig.  10.  Chrysodamus  vi.  arnoldi  Rivers.     U.S.N.M.  164962.     Back  view  of  imperfect 

specimen.     Same  locality  as  fig.  1.     Known  also  from  the  Pleistocene 

of  San  Pedro,  I>o8  Angeles  County. 
Fig.  11.  Priene  oregonensis  Redfield  var(?)  angclcmdn  Arnold.  U.S.N.M  164975.    Back 

view  of  imperfect  and  slightly  contorted  specimen;  longitude  71  mm. 

Same  locality  as  lig.  3.     Common  in  the  lower  Pliocene  of  the  Pacific 

coast.     It  is  the  precursor  of  the  Recent  Priene  oregonensis  Redfield. 
Fig.  12.  Murer  eldridgci  Arnold.     U.S.N.M   164955.     Type.     Back  view;  longitude 

24  mm.;  twice  natural  size.     Known  only  from  the  same  locality  as  fig. 

1.     Near  the  Recent  M.  incxna  Broderip. 
Fig.  13.  Pecten  (Chlamys)  hastatu^  Sowerby  var.  strategiis  Dall.     Collection  of  Delos 

Arnold.     Left    valve:    altitude    36    mm.     Pliocene,    Santa    Barbara. 

Also  found  in  the  Pliocene  of  southern  (California. 
Fig.  14.  Pecten  {Chlamys)  beUilamellatus  Arnold.     Type.     Right  valve;  altitude  18 

mm.     Pliocene,    Pacific   Beach,    San   Diego.     Known   only   from  this 

horizon  at  this  locality. 
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PLATE  XLI. 

Tertiary  Turritellas. 

(All  fig^ures  natural  size.) 

•^  Fig.  1.  Turritdla  pachecoensis  Stanton.    TJ.S.N.M.  165002.    Back  view  jof  impei^rfect 

specimen;  altitude  59  mm.    Eocene,  Rock  Cieek,  Los  Angdes  (knMMity. 
This  species  is  supposed  to  be  characteristic  of  the  Martinez  fonna^oo 
(lower  Eocene.) 
yFio.  2,  TurriUlla  uvasaTia  ConNud,    U.  S.N. M.  164974.    Wax  cast,  back  view;  altitude 
41  mm.    Sespe  Canyon,  Ventura  County.    Supposed  to  be  character- 
istic of  the  Tejon  formation  (middle  Ek)cene). 

Fig.  3.  Turritella  uvasana  Conrad.    TJ.S.N.M.  165004.    Back  view  of  imperfect  speci- 
men; altitude  44  mm.    Eocene,  Rose  Canyon,  San  Diego  County. 
V  Fig.  4.  Turtridla  ineziana  Conrad  (+  T.  hoffmanni  Gabb).    TJ.S.N.M.  164964.    Lower 
Miocene,  supposed  equivalent  of  the  Fourfork  formation,  Chaffee  C»^' 
yon,  southwest  of  Piru,  Ventura  County.    Supposed  to  be  characteri^^^ 
of  the  lower  Miocene;  found  from  San  Mateo  to  San  Di^o  counties. 

Fig.  5.  TurriUlla  ineziana  Conrad.    TJ.S.N.M.  164969.    Back  view  of  imperfect  sp^^^' 
men;  altitude  36  mm.    Tar  Creek,  north  of  Fillmore,  Ventura  Couri^*^^' 
Common  in  the  Vaquers  formation,  but  good  specimens  are  hard       ^^ 
obtain. 

Fig.  6.  Turritella  ineziana  Conrad  var.  sespeensia  Arnold.    TJ.S.N.M.  164970.    Ty^^^ 
Aperture  view  of  imperfect  specimen;  altitude  34  mm.    Same  local^^ 
as  fig.  5. 
"Fig.  7.  TkLjritella  ocoyana  Conrad.    TJ.S.N.M.  164990.    Back  view  of  imperfect  lar^^ 

specimen;  altitude  60  mm.    Topanga  Canyon,  3  miles  south  of  Calabasa^^ 
Los  Angeles  Cou nty .    Supposed  to  be  characteristic  of  the  lower  Miocen**^ 
Common  in  central  and  southern  California. 

Fig.  8.  Same  species  and  locality  as  fig.  7;  altitude  58  mm. 

Fig.  9.  Same  species  and  locality  as  fig.  7;  altitude  32  mm.;  upper  whorls. 

Fig.  10.  Turritella  variata  Conrad,  U.S^N.M.  164991.    Back  view  of  imperfect  speci  ^ 
men;  altitude  34  mm.     Same  locality  as  fig.  7.     Supposed  to  be  charac 
teristic  of  the  lower  Miocene;  so  far  known  only  in  Fresno  County  an 
south. 

Fk;.  11.  Same  species  and  locality  as  fig.  10.     Slender  variety;  altitude  59  mm. 

Fig.  12.  Same  species  and  locality  as  fig.  10.     Broad  variety;  altitude  43  mm. 

Fio.  13.  Turritella  coopm  Carpenter  (yor.?)  femandoerms  Arnold.  TJ.S.N.M.  164957. 
Type.  Aperture  view  of  imperfect  specimen;  altitude  31  mm.  Lower 
Pliocene,  Fernando  formation,  Elsmere  Canyon,  near  Newhall,  Los 
Angeles  County.  A  common  form  in  the  lower  Pliocene  of  southern 
California. 

Fig.  14.  Turritella  cooperi  Carpenter.  Collection  of  Delos  Arnold.  Aperture  view 
of  typical  form.  Lower  Pleistocene,  lower  San  Pedro  formation,  Dead- 
man  Island,  San  Pedro,  Los  Angeles  County.  Common  in  the  Pliocene 
and  lower  Pleistocene  from  Ventura  County  southward. 

Fig.  15.  Turritella  jewetti  Carpenter.     Collection  of  Delos  Arnold.     Typical  form, 
aperture  view;  altitude  70  mm.     Same  locality  and  horizon  as  fig.  14; 
geologic  and  geographic  range  also  about  the  same. 
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Cracks,  joint,  occurrence  of 157 

Cmpidiila  adunca  Sowerby 27 

princeps  Conrad 25.153 

rtigosa  Nuttall 27.107 

Crown  King  well,  location  of 75 

Cr\-ptoyma  califomica  Conradr 25, 26.27, 138 

Cr>'Stali;ne  schist.  oU  in 100-Wl 

Cylichna  allia  Brown U 

costata  Gabb i^ 

sp ..-     **• 

C>i>r8ca  femandoensis  Arnold Itf 

D. 

Davis  and  Harrison,  oil  wells  of.  oil  of. 

analyses  of 210.211.21:1 

I)f»ntaliumco<»p«»ri  Gabli 11 

hexagoniiin  .Sownrby 27 

ncohcxagonum  Sharp  and  Pilsbry 107 

somipolitum  Broderip 2ii 

.sp 14,llT7 

l)<'\ils  (iatf.  oil  wells  near ,t4-.V. 

l>«'witt  Canyon,  oil  wi'lis  in 4.9.'i 

f)ial»«s<»,  ocourn'nce  of I0«i 

Diplodonta  orlK>lla  Gould l.Vi 

Doliohotoina  carpenterinna  Gabb 2"» 

k«vpi  Arnold 147. ^SS 

I )<»nn  X  l-i'vigata  I>eshayes 27 

Dosinia  pondorosa  Gray 24, 147.  ?.to 

sp 17 

Drillia  hem phiili  Steams. 27 

incmils  Hinds 27 

int>nnls  va r.  pt^nicillata  Carpenter 27 

sp 147,153.fia 

R. 

Fast  Canyon,  oil  wflls  in 96 

Eastern  fu-ld.  dcvoiopmcnt  of 159,  I64-16'> 

p'olofry  of 160-162 

location  of UD 

oil  wHlsof 100-102,164-165 

oil  of,  aniilyscsof 210.211.213 

nronls  of 162 

stnictun'  of 163-164 

toix>gmphy  of IHO 

view  of 16K 
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lis  exc^tricus  Eschscholtx .  "24. 26, 27 

231,233 

cka  near 145, 146 

1.,  fossila  collected  hy .26 

5  HiUs  oU  district 102-137 

Clara  VaUey  oU  district 1-101 

death  of xi,  138.141-142 

154 

,  fossils  near 

jline,  descriptjou  of 


17 
97 
98 
25 
99 


ron.  fossils  from 

Q 

analyses  of 209-211,213 

eld,  geology  and  structure  of. .  97-98 

.f 4.96 

of 98-101 

1  of,  analyses  of 214-215 

ew  of 48 

;e.  oil  wells  on 99 

48 

anticline,  description  of .  155-156, 163 

156-157 

hiUs,  rocks  of 145-146, 149, 160 

:o.,  wells  of 50 

ell.  data  on 97 

} B2S,2iS 

154 

tis  Carpenter 27 

k)werl>y 27 

ron.  oil  field  in.  gj^ology  and 

;nicture  of 80-86 

1.  location  of 80 

of 4.87-89 

•gof 88 

81-83 

e,  rocks  of 82 


•renceof 29,30-31,34,35 

mrticular  districts. 

ination.  age  and  character  of. .   22-23, 

lOti,  150-152 

mof 22,23,24 

ion  of 22-23. 43, 49, 52-53, 66-()8,  75, 

77-78, 81-84, 91-93, 97. 106, 113. 1 15, 118, 
120-123,125-131,144,  152,  173-174,  186 

23-28, 107, 152 

4.5.86.98.99.110-113,115,126.193 

,ss,  fossils  from 25 

urina  Carpenter 107.152,^2 

[lill  wells,  data  on .58-60 

ar 13 

59 

Is,  data  on (Ki-70 

70 

70 

Eurter  an<l  distril)!ition  of 11-17. 

24-28. 107. 14(V-14H.  l.-)2-i:>:J. 210-220 

owing 22:i-2.55 

sek.  oil  wells  on 12, 60-61 

on,  map  of 60 

13 

lis,  oil  of  aniilysos  of 216-217 

1  Nelson,  oil  wells  of 98, 100 


Page. 
Fryers  Peak,  section  through,  figure  show- 
ing        92 

Fufti,  u»e  of  oU  for 135,204 

Fullerton  OU  Co.,  wells  of 128 

Fusus  barbarensis  Trask 107 

remondii  Oabb 224 

rugosus  Trask 24 

sp 14,147 

G. 

Gaierus  inomatus  Gabb 26 

Garberson  Canyon,  pro^jpecting  in 4 

well  In 79-80 

Gas,  analysis  of. 204 

occurrence  of. 134 

Ga«  making,  use  of  oil  for 204 

Gasteropoda 107, 

147, 225, 229, 2SS,  236, 237, 239, 21,9, 233 

Geologic  formations,  correlation  table  of . . .  143 

descriptions  of 4-29, 103-107. 143-155 

Geologic  maps.    See  Map,  geologic. 
Geology.    See  Geologic  formations:  Struc- 
ture; particular  oil  fields. 

Glycymeris  barbarensis  Conrad 153 

intermedia  Broderip 26 

veatchli  Gabb  var.  major  Stanton. ....  224 

sp 147 

Goat  Mountain,  fossils  from 2(> 

Graharo-Loftus  Oil  Co.,  wells  of 129. 130 

Granite,  occurrence  and  description  of 145 

Granitic  basement,  character  and  distribu- 
tion of 5 

oil  in 5 

Grimes  Canyon,  fossils  near 17 

oil  wells  in 4 

rocks  in 78 

H. 

ilamlin.  Homer,  Fernando  formation  named 

by 22 

fossils  determined  by 152 

Happy  Thought  wells,  data  on 58 

Hinnitcs  giganteus  Gray 17,153,35« 

Hipponyx  cranioides  Carpenter 2<) 

Holser  anticline,  description  of 67-ti8 

oUln tV8 

Holser  Canyon,  oil  wells  in 75 

Home  Oil  Co.,  wells  of,  oil  of,  analysis  of. . .     210, 

212,213 

rocks  near 1 12. 1 13 

Hoover  stre<»t,  Los  Angeles,  section  along, 

figure  showing 175 

Hopp<'r  anticline,  description  of (>4 

oil  In 67 

Hopper  Canyon,  oil  wells  in 4, 

34-35.65.68-70 

oil  wells  in.  oil  of,  analyses  of 20.211.212 

rocks  in 18. 53 

structure  at 32 

views  in 2. 70 

Hopper- Plru  oil  fields,  faults  in 6.5 

location  of 4,  (>4 

oil  wells  of 64-<iS 

structure  of 68-75 
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I  vrrs  anticline,  location  of r>l,56  I 

oil  wells  on 51   j 

Ivers  wolls,  data  on ,>5-5«i 

loeat ion  of,  map  showing 'm 

K.  I 

K«»Ula  snborblcularis  Montagm* !'►■'* 

Kcnluek  wells,  data  on oiV-58 

location  of,  map  showing 57 

oil  of,  analysis  of 210-217 

strijctun'  at ;»3.56->57 

La  Hn-H  Raneho  <  >;i  and  Asphalt  Co..  wrll  of. 

oil  of, analyses  of 210.211.213 

La  lla»»ra  Canyon,  oil  field  in,  geology  of..      115  | 

oil  field  in.  location  of 115 

stnictuivof lHV-117 

w*»lls  in 117 

oil  of. analyses  of 210.211.21,1  | 

rocks  in 10ft  , 

Lacuna  com  pacta  Can^-nter 27  i 

solidula  I^ovi'n 2*» 

sp ^ 

LH'vicardium  centifilosum  Carpent<*r 2«i 

Lake  Shop?  aveniie,   Los  .Vngi'les.  .si-ctiou 

along,  figiiH'  showing 171 

Langdell,  Ne^\Tnark  and  Roan,  oil  wells  of.        40 

Laqin'iis  californicns  Koch 153 

Liiughlins  Hill.  ro<'k8  of 150 

I^mIu  pahbi  ConrH"! 11   . 

tuphriH  Drtll 24. 107.  Uli. .-  ;.S 

sp 11.14.27   I 

Lima  hamlini  Dull 152 

Lion  Canyon,  liitnnH'n  ill 20   ' 

oil  wi'lls  in 40 

rocks  in 0-l().2S-2\» 

Lion  CHnyon  fault,  location  of 3« 

Lion  H ill,  faults  at -'^ 

oil  w«'lls  on **() 

r'xks  in '-^^ 

Lit'-ratUH'  on  southern  California  oils l'»'.»-jn2 

Lithophagus  pluinula  Reeve !'>:{ 

Litth'  S«'six'  Cn-i-k.  canyon  of,  oil  wlls  in. .  4 

canyon  of.  oil  wflls  in.  oil  of,  analyst's 

(,f 20"). 211. 212 

fossils  on  and  n»'ar 13 

oil  wells  on 58 

map  showing 50 

rf)cks  on 13 

Srr  also  S«'*:}T«'  oil  fu'lds. 

Lit  torina  scuiulata  <  JouM 27 

Los  Aiig«'l«'s.  fossils  in  and  nrar 147.  l.VJ-l.'i.i 

oil  in  and  nrar.    Stf  Los  Angel«'s  oil  dis- 
t  rict . 

ro<'ks  near 14H 

Los  Anpj'U's  anticlin*',  drseription  <»f 1s4-1h.'» 

Los  Angrlis  district,  l)na  in 1.30-141. 1.'i3- 1. ')4 

eohminar  jw-etion  in.  npun'  showing 144 

corri'lation  in ••»3 

••xplorutions  in i:tS-142 

folds  and  fault  s  in 15.'»  1  ")7 

futun'  (h'velopnuMit  of lW-107 

gi'olopie  fonnations  in 143-l.'»r) 

map  showing 144 


I.O0  Angeles  district,  lagoon  In.  view  or  m 

location  of IC 

map  of ISS 

Miocene  sandstone  in.  view  of 1« 

oUof 2(0-217 

analyses  of 210-2i: 

gravity  of 33 

oil  derriclcs  In,  rpmovai  of 1»-1'^ 

oil  fields  of 1»-1^' 

descriptions  of 158-195 

development  of 158-Hfl 

location  of 1^ 

oil  prospects  in  southwest  and  west  of .     197 

oil  vrells  of 162, 167-109, 174-lM,  is:-193 

location  of.  map  showing l* 

I'Uocene  sandstone  in,  view  of 1» 

production  of 1* 

sections  In,  figures  showing I'l 

17.'i.i:«,lal,l» 

storage  In 1* 

St  nicture  of 155-I5< 

sections  of,  plate  showing H2 

topography  of 1*^-1^ 

t  ransportation  of  oil  in l^ 

See  also  Central,  Eastern,  Western,  and 
Salt  Lake  fields. 
Los  Angeles  Pacific  R wy.  Co.,  wells  of,  oil  of. 

analyses  of 209,211,212 

Los  Angeles  Rwy.  Co..  ^-ell  of,  oil  of,  analy- 
ses of 210,211.213 

Los  Angeles  River,  oil  prospects  east  of . . . .    1* 
Los  Angeles  ^i-ells.      Sfe  Foot-of-thi»-Hlll 

wells. 
Lower  Ojal  Valley,  section  across,  ftgurn 

showing '^ 

See  also  Ojai  Valley. 

Lunatia  lowisli  Gould -'^--^ 

Lyon,  L.  IL,  wells  of '^ 

Lyons  anticline,  description  of '»^*' 

oilin '•' 

Ly ropecten  ashleyi  Arnold -*" 

bowers!  Arnold -^ 

cra.s.sicardo  Conrad '^t 

estrellanus  Conrad ^^^ 

magnolia  Conrad *-*'' 

vaughani  Arnold ^^^ 

M. 

.Macintosh  well,  oil  of,  analyses  of 21»>-217 

McKittrick  district,  oil  wells  of 109 

Macoma  indentata  Carpenter 25 

inquinata  Deshayes 153 

nasutaConrad 27,147.1.'S3 

secta  Conrad -•* 

3p 25, 2ti,  2< .  Lu. 

Macron  merriaml  Arnold 147,  US 

.Mact  ra  calif ornica  Conrad LW 

cutlUiformis  Conrad 27 

hemphilll  Dall -5 

Maltnian  well,  oil  of  analyses  of 21(^-217 

-Mangilia  angulata  Carpenter 27 

sp ^4 

Manlev  rM.>  ^  Co..  oil  >*-ell  of,  oil  of,  analy- 
sis of 210,211,213 

;   Map  t)f  LoM  Angeles  district 15S 
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mte  Hllla  district 110 

ftCiaraValley 36 

^c,  of  Los  Angeles  district 144 

iteHiiis 102 

ft  Ciara  Valley PoclEet. 

,  showing  location  of  oii  fields. . .         2 

ip 26 

)ek,  hot  springs  on 3 

Co. ,  weUs  of 123, 124 

Uforniana  Conrad 11 

Jabb tti 

C. ,  fossils  determined  by 24 

ando  fossils 23 

Angeles  brea  fossils 154 

Jonrad 24,26,107 

salt,  occurrence  and  description 

of 150 

sUs ii7,t29,gSl,iSS,tSS,2S7,gS9 

idstone,  views  of 166 

a  Swainson 26, 153 

cllne,  description  of 64-65, 71-72 

I  of 32,34 

34-35,66,67,69 

yon,  bitumen  in 20 

I  in 4,18,65,71-74 

>f,  analyses  of 209, 211, 213-215 

rds  of 73 

rin. 70 

18,64-65 

lation,  bitumen  In 20 

of 22 

jrof 17,20-21 

Ion  of 18, 20-22 

tion  of 17-21, 

37, 42-43, 47, 49, 53, 62-63, 64-67, 77, 81-86 

1 37,44 

1 20,37 

)y  formation  and.  relations  of. . .       17 

18, 20, 34, 40, 41, 45-46, 69, 71-74, 86 

lions  of,  description  of 18-20 

>s  formation  and,  relations  of.  13, 19-20 

Do.,  wells  of 34,72-74 

logs  of 73 

•f,  analyses  of 209,211,213 

rof 70 

.•line,  location  of 32 

micatus  Carpenter 27 

natus  Gabb 222 

^nrad 25, 26, 107 

12,27 

oflcbisma  Dall 25 

sngonatum  Conrad 27 

Sowerby 26 

(rmation,  correlation  of  Modelo 

and 18, 20-21 

Ion  of  Puente  and 105 

1 21 

isla)  tuberculatus  Gabb a^ 

igel  Arnold 25,gSS 

ros  Sowerby 26 

Co.,  pipe  line  of 135 

Ill 

I,  analysis  of 204 

r  of  Central  wells  and 112 

ta  Llnn# 25,Ui 

II.  309—07 18 
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Mylodon  sp 154 

Mytllus  mathewsonii  Gabb  var.  expansus 

Arnold li,, 17,147, iSB 

N. 

Nassa  callfomiana  Conrad 24,26,27, 153 

cretacea  Gabb u 

fossata  Gould 27,107,153 

hamlini  Arnold lS2,g6i 

mendica  Gould 27, 153 

var.  cooperi  Forbes 26 

perplnguls  Hinds 36, 27, 107, 153 

sp 14 

Natica  sp 147 

Nesera  dolabriformis  Gabb u 

Neptunea  altisplra  Gabb 28 

humerosa  Gabb 25 

Nettleton  and  Kellerman,  oil  wells  of 98, 99 

Neverita  callosa  Gabb 147,  iS4 

recluriana  Petit 25, 28, 107, 162, 153,  $48 

var.  alta  Dall 28 

sp 14,147 

New  Camulos  well,  location  of 75 

New  Century  Oii  Co.,  oil  wells  of 98, 100 

New  England  Oil  Co.,  wells  of 117 

roclcs  near 116 

Newhall,  roclu  near 22 

wells  near,  location  of,  map  showing 100 

view  of 48 

Newhall  district,  subdivisions  of 90 

Newtiall  well,  data  on 96 

Nigger  anticline,  loca'tion  of 36 

oii  wells  on 35 

Nigger  Canyon,  oil  wells  in 4, 71 

Nordhofl,  location  of 36 

oil  wells  near 39, 40 

North  Whittier  Oil  Co.,  wells  of 114-116 

Nucula  castrensis  Tiinds 24 

solltaria  Gabb 11 

truncata  Gabb 11 

sp 24 


O. 


Oak  Ridge,  elevation  of 3 

fossils  on 17 

oii  wells  on 4 

rocks  of 10, 15,20-22,53.78-79,85 

view  of 46 

Oak  Ridge-South  Mountain  anticline,  de- 
scription of 77-79 

oil  wells  on 79-80 

Oat  Mountain,  rocks  on 13, 53 

structure  of 31,63 

Ocinebra  lurida  Mlddendorf 153 

topangensis  Arnold 147,  tSS 

Odostomla  gouldli  Carpenter 28 

nudformls  var.  avellana  Carpenter 28 

tenuis  Carpenter 28 

Ohio,  oil  of,  composition  of 204 

Oil,  associates  of 134 

analyses  of 209-217 

methods  of 205-208 

character  of 133,203-217 

See  also  particular  weUt. 
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OiUeokyrof. 

compoddonof 2M 

^mlogle  frtatf OBS  of M»-l  10. 132-133 

grmvfty  of 308 

occarrence  of,  north  of  SabXm  CTAn  Rirer  32-35 

price*  of 13^ 

prodortion  of I3»J.  19* 

prodnrrU  of 305 

ftoragv^  and  trmnq[>oit*tion  of 134-135. 198 

OfiUzation  of 13S-l3S.aH 

OU  compani^.  list  of 137, 195 

Oil  fieMii.  dMcripUona  of . . .  36-101. 1 10-132. 156-1*^ 

locAUonof 4.36,110.15b 

map  showing 2 

on  refineries.  Uflt  of 218 

prodncUof 205. 2I& 

Oil  welln.  locution  of.  maps  showing. . .  35. 110.  I5R 
yi^-idof : 133-134 

OJal  OU  Co..  wfflls  of 48 

OJBi  Valley,  description  of 3 

faalts  In 3,.'»-.31,36-39 

foMUsin 14,21.37 

oil  fields  in,  desrription  of 36-42 

location  of 4,  .16 

oil  of.  analra^fs  of iOQ,  21 1.212. 21 4-21. 5 

rocks  in 9. 13- 15. 20. 29 

structure  of 30-31 .  36-30 

See  also  Upper  Ojal  Valley:  Lower  Ojai 
Valley. 

OUnda  field,  fault  in 126 

geology  of 104, 125 

section  showing 130 

location  of 125 

oil  wells  in 131-133, 203 

oil  of,  analyses  of 210. 212. 213-215 

structure  in 126-131 

plate  showing 130 

tankage  in 134 

view  of 124 

on vella  biplirata  Sowcrby 28 

intorta  Carpenter 25, 26. 28 

pedroana  Conrad 28 

sp 27 

OmphaliuH  dalli  var.  inomatus  .\mold t26 

dalli  var.  subnodosus  A  mold £96 

08ln»a  eldridgei  A  mold 17,  BSO 

idriuensls  Gabb 12 

titan  Conra<l 17.  \AlJ26,iS6 

voatchii  Cabb 24, 107. 152, 153 

sp 14 

Oxyrhina  pluiwi  .\gasHiK 153 

tuniula  Agassiz 153 

P. 

Pachyporna  sp 24 

Pacific  Coast  Oil  Co.  wells  of 94.96,98,99 

wells  of,  oil  of,  analyses  of 209-211.213 

Paleontology.    .SV^  Fossils. 

Panop<*a  giMierosu  (Jould 17. 25, 26, 146 

l*ark  Crude  Oil  Co.,  well  of,  analysis  of 210, 

211,213 

Parke,  J.  (}.,  explorations  by 139 

Pasadena,  fossils  from 146 

PatinoiM'ctcn  caurinus  (Jould i^ 

healeyl  Arnold HO 


Ftefl  Oa  Co.,  mOs  of 

vdli  of,  oil  of,  aiMlyiis  of ^ 

Fectcn 

(Ljiopeeim)  aahleji  Arnold. 

Aoborji  Anioid 

beOofCoond 

(LjTopetten)  bowni  Arnold 

iViijMopeeien)  caarimM  Goold... 

(Chlamys;  calkiiisi  Arnold 

(Plagiucieiuum)  cemweiMis  Gabt 

(Plagiocteniimi)  cinmlaris  Sowerl 

(Lyropecten)  craaaicardo  Conrad. 

(Lyropecten)  eatrrilanos  Conrad, 
var.  catalime  Arnold 

(Hinnites)  giganteos  Gray 

(Chlamys)  hastatus  Sowerby  rar.  t 
gusDall 

(PatinQpecten;  bealeyi  .\rDold . . . 

(Propeamosium)  interradiatus  Gt 

(Chlamys)  latiaaritns  Conrad 

var.  monotimeris  Conrad 

(Amosiam)  lompooenais  Arnold  . 

(Lyropecten)  magnolia  Conrad. . . 

martinezen^s  Gabb 

merriami  Arnold 

miguelenms  Am<Hd 

((Thlamys)  opuntia  Dall 

((Chlamys)  parmeleei  Dall 

(Pseudamosiam)  peckhami  Gabb. 

(Paeadamusium)  pedroanns  Tras] 

105 

(Chlamys)  sespeenais  Arnold ...  1 
var.  hydei  Arnold 

steamsiiDall 152 

(Lyropecten)  vaughani  Arnold... 

vogdrsi  Arnold 

(Chlamys)  wattsii  Arnold 

Pelecypoda 107, 147, 

Pennsylvania,  oil  of,  composition  of. . 

Peri ploma  discus  Steams 

Pet  ri cola  card itoides  Conrad 

Petroleum.    See  Oil. 

Phacoides  acutilineatus  Conrad 

califomicus  Conrad 

childrcni 

nuttallii  Conrad 

richthofeni  Gabb 

sp 

Pholadidca  penita  Conrad 

Pico  anticline,  description  of 

location  of 

oil  wells  in 

view  of 

Pico  Canyon,  oil  wells  in 

oi  1  wells  i  n ,  oi  1  of ,  character  of 

oil  of,  analyses  of 

211 

overturn  in,  view  of 

rocks  in 

views  in 

Pico  oil  field,  geology  and  structure  In 

location  of 

subdivisions  of 
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P»ge 

PkooU  field,  wells  in 94-06,203 

Pine  MountaiD,  elevation  of 2 

noneer  well,  data  on 100 

Pipe  lines,  length  and  distribution  of 135, 196 

i?lrie  ranch,  oil  wells  at 39-40 

Plra  Creek,  canyon  of,  Fernando  formation 

at 23 

canyon  of,  oil  wells  in 4, 74-75 

structure  in 32 

See  also  Hopper-Piru  fields. 

character  of 3 

fossils  on 24 

rocks  on 23 

Btnicture  east  of 67-68 

Piro  Oil  and  Land  Co.,  wells  of 74-75 

Pira  River,  view  of 2 

Fisania  fort  is  Carpenter  var.  angulata  Ar- 
nold  25,ai 

Ptacerita  Canyon,  oil  wells  in  . . .  .x. .  4,  lOQ-101,203 
(Hi  wells  in.  location  of,  map  showing. . .      100 

oil  of,  analysis  of 214-215 

Flicunanomia  sp 13, 153 

Plagiocteniuro  eerrosensis  Oabb i42 

drcularis  Sowerby i4^ 

PUtyodon  cancellatus  Conrad 153 

FktstooeDC  deposits,  distribution  and  de- 
scription of 28-29, 

43, 91, 98, 107, 153-155, 173, 174, 186 
neorotoma  (Dolichotoma)  keepi  Arnold. . .      238 

sp 152 

PlioceDe  fossils HI, £43, 2^6,  tA7, H9, iSt,  US 

Pliooeoe  sandstone,  view  of 188 

Pole  Canyon  oil  field,  geolc^y  and  structure 

of 62-63 

location  of 62 

Priene  oregonensis  Redfield  var.  angelensis 

Arnold 24,25, 107,f« 

I*ropttmusium  intcrradiatus  Gabb £24 

Pnmdfit  and  Parker,  oil  well  of,  oil  of,  analy- 
ses of 210, 211 ,  213 

Pnitiman,  P.  W .,  analyses  by 214-215 

on  California  oils 142 

J'wphis  lordi  Carpenter 27 

tantlUa  Gould 26 

I'KQdamusium  peckhami  Gabb tiH 

pedroanus  Trask iU 

I^te  fault,  location  and  description  of .  108-109, 

111-113,116,119 

^nte  field,  geology  of 117-118 

location  of 117 

oil  wells  of 119, 133. 203 

oil  of,  analyses  of 210, 212, 213-217 

"tructuroof 118-119 

Unkagein 134 

^'"Wite  formation,  character  of 103-105, 

145-146, 148-149 

correlation  of 105 

di«tribution  of 103-105, 

112-113, 115, 117-118, 121, 125-131, 
144,  145-14r).  148-150,  160,  173,  186 

toMlls  in 104, 146-148 

*  in 110, 114, 119, 132-133, 149-150, 156, 187 

■obdivisions  of 103 

'^le  HiUs,  altitudes  in 103 

*»Baln 134 


Page. 

Puente  HiUs,  correlations  in 143 

development  of 132-133 

gas  in 134 

geology  of 103-107, 143 

map  showing 102 

location  of 102 

map  of 1 10 

oil  of 133-137, 203-217 

analyses  of 209-217 

gravity  of 133. 203 

prices  of 136 

production  of 136 

storage  and  transportation  of 134-135 

utilization  of 135-136 

oil-bearing  strata  of 109-1 10 

oil  companies  of,  list  of 137 

oil  wells  of . . . .  113-115, 117. 119, 123-125, 131-134 

location  of,  map  showing HO 

yield  of 133-134 

See  also  particular  wells. 

oil  fields  of,  descriptions  of llQ-132 

structure  of 106-109 

sections  of,  plate  showing 108 

top<^raphy  of 103 

Puente  Oil  Co.,  pipe  line  of 1.35 

wells  of 1 19, 132 

oil  of,  analyses  of 210. 212, 213 

Pumping  plant,  view  of 120 

Purpura edmondi  Arnold 147,^i6' 

R. 

Ramona  Canyon,  oil  well  in 68 

Ramona  Oil  Co.,  well  of 68, 75 

Raphetto  Hills,  oil  prospects  in 196 

rocks  of 152, 196 

Reasoner  syncline,  description  of 67 

Red  beds,  distribution  of 8-10. 47 

faults  in 38 

fossils  in 11 

gas  in 39 

occurrence  of,  in  Sespc  formation 8-10 

oil  wells  in 10,34,39.48,55.59 

structure  of,  maps  showing 55, 57 

Vaqueros  shale  and,  relations  of 11 

Refineries.    See  Oil  refineries. 

Rice,  W.  P.,  oil  wells  of 96 

Rice  Canyon,  oil  wells  in 4, 96 

Rictaxis  punctoccelata  Carpenter 27 

Ridge  Crest,  oil  well  near 99 

Road  dressing,  oil  used  for 135-136 

Rocks.    See  Geologic  formation. 

Russell  Company,  wells  of 54 

S. 

Salt  Lake  Company,  oil  wells  of 150 

Salt  Lake  field,  brea  in 187 

development  of 159, 195 

geology  of 186-193 

location  of 158, 186 

oil  sands  of 185-193 

section  of,  figure  showing 189 

oil  wells  in 187-193, 195 

oil  of,  analysis  of 210,211,213 

records  of 190-193 

section  in,  figure  showing 180 
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Salt  Lake  field,  Btrocture  in 19^195  , 

view  of 168 

Salt  Lake  flexure,  description  of 19^195  '[ 

section  throo^,  flgure  showing 180. 

Salt  Lake  Oil  Co..  well  of,  oil  of.  analysis  of. .     210, 

211,213 

Salt  Marsh  Canyon,  oU  wells  in 4.42,46-46 

oil  wdls  in.  oil  of.  analysis  of 200,211, 212 

San  Cayetano  fault,  location  of 30-^, 

44,46,47,40,52 
oil  wells  along 40 

San  Cayetano  Mountain,  fault  center  at . .  30-31 ,  44 
oil  fidd  near.    See  Santa  Paula  Ridge. 

rocks  at 23.48 

See  aUo  Santa  Paula  Canyon. 

San  Cayetano  wells,  data  on 68-60,203 

location  of 4, 68 

Sa;^  Fernando  fidd,  well  in.  oil  of.  analyses 

of 209,211,213 

San  Oabrid  Range,  elevation  of 3 

oil  wells  on 96,98,90 

rocks  in 35,97 

structure  of 35-36 

topography  of 2-3 

San  Joan  Hill,  altitude  of 103 

Sansinena  wells,  description  of 117 

Santa  Ana  Oil  Co.,  oil  wells  of 96 

oil  wdls  of,  oil  of.  analyses  of 209,211,213 

Santa  Barbara  Forest  Reserve,  location  of.         2 

Santa  Clara  River,  course  of 1 

oil  fields  north  of 36-75 

oU  fields  south  of 76-101 

red  beds  south  of 10 

structure  north  of 30-35 

stnicture  Houth  of 36-36 

tributaries  of 3 

valley  of,  oil  field  of.    See  Santa  Clara 

oil  field. 
Vaqueros  formation  south  of 16-17 

Santa  Clara  Valley  oil  field,  correlations  in.  21-22, 

143 

fault  in 29 

geology  of '. 4-29, 143 

map  showing Pocket 

map  of 36 

oil  of 203-217 

analyses  of 209-217 

gravity  of 203 

oil  fields  of 4,36-101 

oil  weUs  of 39-42, 46-46, 48, 50, 

54-62, 68-75, 79-80, 86-89, 94-96, 98-101 

location  of,  map  showing 36 

structure  of 29-36 

sections  of,  plates  showing 28, 30 

topography  of 1-4 

Santa  Fe  Oil  Co..  weUs  of 128, 129, 130 

wells  of,  oil  of,  analyses  of 210, 212, 213 

Santa  Felicia  Creek,  fossils  on 24 

Santa  Monica  Mountains,  rocks  on 145,146 

Santa  Paula  Canyon,  fault  center  at. .  38, 44, 48. 50 
fault  center  at.    See  aUo  San  Cayetano 
Mountain. 

oil  wells  in,  oil  of,  analyses  of 214-215 

rocks  in *7 

view  of ^ 


Santa  Pacda  Creek,  duuaetar  of 

foflailsfrom 

rocks  on... 

Santa  Paula  oa  Co.,  oU  wcDa  of 

Santo  Paula  Ridge,  oU  field  aooth  of,  faidta 
in 

oil  field  sooth  of,  geology  and  itnictim 
of « 

oil  wells  of 

rocks  of 

Santo  Susanna  Motmtaina,  oil  wcila  in 

rocks  of -.--  15,20-22,43 

view  of 

Saogns,  rocks  near 28 

Saxidomus  aratus  Oocdd 

gibbosus  Oabb « 

gracilis  Gould 

Scala  crebricostoto  Carpenter 

tincto  Carpenter 

Schist,  black,  oocurrenoe  of I 

Schist,  crystalline,  oil  in 100-1 

Sconsia  tubercolatos  Gabb 1 

Scott  and  Loftoa,  oil  wen  of ] 

Scutella  falrbanksi  Meniam 13,17,f»,i 

Semde  dedsa  Conrad 1 

sp 

Sespe  Cxeek,  canyon  of,  faottiiig  in 

canyon  of ,  oil  in 

oilweOain 54- 

Pleistocene  near 

section  across,  flgoie  showing 

character  of 

region  of 

structure  in 

rocks  on  and  near 28,30, 

Sespe  formation,  character  of 7- 

conglomerate  in 

detail  of,  section  showing 

distribution  of 7-12,51-52,63, 

faults  in 

fossils  in 

oU  from 10, 12,33,54,55,58,50,61, 

subdivisions  of,  descriptions  of 8 

Vaqueros  shale  and,  relations  of 

Sespe  oil  field,  location  of 

oil  wells  in 54 

structure  of 51 

view  in 

Shields  Canyon,  oil  well  in 

prospecting  in 

Shiriey ,  I.  W. ,  oil  well  of,  oil  of,  analysis  of. .     • 

211, 

Sigaretus  perrini  Arnold 147, 

SlUqua  edentula  Gabb 

patula  Dixon 

Siliquaria  edentula  Gabb 

Silver  Thread  fault,  location  of 4^ 

oil  wells  along 

Silver  Thread  oil  field,  fossils  in 

location  of 4 

oil  wells  in 

oU  of,  analyses  of 200, 211, 212, 214- 

structureof 46 

Simi  Valley,  rocks  in 

Sisar  Creek,  fossils  from 
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Page 

Creek,  rocki  on 29,47 

Sia&r  Creek  oil  field.    See  Silver  Thread  oil 
field. 

SmikMlonsp 154 

Bobre  Viflto  Oil  Co.,  oil  weUs  of 41-42 

Bolm  panOlcius  Oabb 11 

ToeaceuB  Carpenter 26 

sicarius  Gould 24,107 

Boqud  Canyon,  rocks  in 104, 125, 127-128 

South  Mountain,  elevation  of 3 

rocks  in 15,20,77 

Sooth  Mountain-Oak  Ridge  anticline,  de- 
scription of 76-78 

oU  wells  on '. 79^^ 

Southern    Sulphur    Mountain    field.    See 
Sulphur  Mountain. 

^lirocrypta  pileum  Oabb 11 

Spbuls  planulata  Conrad 26 

Structure,  account  of 2ft-36, 108-109 

sections  of,  plates  showing. .  28, 30, 108, 130, 162 
8tt  dUo  particular  oil  fields. 

Soiphur  Canyon,  fossils  in 21 

So^ur  Mountain,  altitude  of 3,42 

faults  at 38-39,44-45,63 

oU  field  on,  description  of 42-46 

geology  of 42-13 

location  of 4, 42 

oilweUsin 45-46,203 

structure  of 44 

oU  wells  on 40 

oil  of,  analyses  of 209,211,212 

rocks  on 20,38, 42-43,47 

Sulphur  Mountain  fault,  location  of 63 

ur  Mountain  Petroleum  Co.,  well  of . .    209, 

211,212 

Peak,  rocks  at 54,55 

*nart  Oil  Co. ,  weUs  of 34^15, 65, 60 

Sjndincoil  in 33,6d^7 


T. 

^^ukige,  amount  and  distribution  of 134, 198 

TipM  rtaleyi  Gabb 153 

•taminea  Conrad 27 

taierrima  Carpenter 25, 28 

^anticline,  description  of 84,91 

location  of 36. 82-83 

oUwdllsin 89 

^^  Canyon,  oil  field  in,  geology  and  struc- 
ture of 80-86 

oU  Add  in,  location  of 80 

wells  of 4, 16, 89 

Tocksin 16 

^«  Creek,  canyon  of,  oil  wells  In 4, 61-62 

canyon  of,  oil  wells  in,  oil  of,  analyses 

of 216-217 

towUsfrom 12 

focks  on  and  near 13. 18 

Jjpaph  Canyon,  rocks  in 131 

*'''*^  hoflmaniana  Gabb 11 

long*  G  abb 11 

PwilisGabb 11 

*Jl«Dall 25,26,153 

***Pte  road.    See    Western   avenue   and 
Temple  road. 


Page. 

Terebra  simplex  Carpenter 28 

Terebratalia  occidentalis  Dall 153,  *50 

smithi  Arnold ^A> 

Teredo  sp 224 

Tertiary  fossils 255 

Texas,  oil  of,  composition  of 204 

Thompson  Ridge,  faults  in 37-38 

rocks  in 37-38 

Thompson  Ridge  fault,  location  of 37 

Thracia  semiplanata  W  hiteaves 11 

sp 14<» 

Timber  Canyon,  oil  well  In,  oil  of,  analysis 

of 209,211,212 

Topatopa  anticline,  description  of 30 

oU  wells  on •...  33,34,54 

rocks  of 33 

view  of 2 

Topatopa  formation,  age  of 7 

character  of 5-^ 

distribution  of 7,46-47,49,51 

oUof 7,33 

oU  wells  in 54,55 

Topatopa  Range,  altitude  of 3 

structure  of 30 

Topography,  description  of 1-4 

Tomatina  culdtella  Gould 28 

harpaDaU 28 

Torrey  anticlhie,  description  of 81-83 

location  of 36 

Torrey  Canyon,  fossils  from 17 

oil  field  in,  geology  and  structure  of 80-*i 

location  of 80 

wells  in 86-87 

oil  of,  analyses  of 209, 211, 213-215 

rocks  In 16,81-83 

Towsley  Canyon,  oil  wells  in 4,95 

Tresus  nuttalli  Conrad -  26, 27 

Triton  gibbosus  Broderip 26 

Tritoniiun  sp 14,25, 26g 

Trochita  costeUata  Conrad 107, 148,  ;e5tf 

filosa  Gabb 25.  f« 

Inomata  Gabb 148 

sp 17 

Trophon  multicostata  Conrad 107 

sp 13, 14, 147, 148 

Turbo  topangensis  Arnold 148,  US 

Turbonilia  laminata  Carpenter 28 

sp 11,26,28 

Turritella 254 

cooperi   Carpenter,  var.  fomandocnsls 

Arnold 25, 27, 28, 107, £64 

hoff mannl  Gabb 254 

ineziana  Conrad 14,17,254 

var.  sespeensis  Arnold 12, 13 

Jewettl  Carpenter 26,254 

ocoyana  Conrad 148, 264 

pachecocnsis  Stanton 264 

uvasana  Conrad 11,254 

variaU  Conrad 147, 148, 264 

sp 24 

U. 

Union  Consolidated  OU  Co.,  wells  of 33, 54 

Union  Oil  Co.,  tanks  and  pipe  lines  of.  134-135, 198 
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Union  OU  Co.,  wells  of 30, 79, 116, 117, 123, 124 

wells  of,  oil  of,  analyBes  of 200,212 

rocks  near 116 

Upper  OJal  Valley,  oil  wells  In 40,42 

oil  wells  in,  location  of,  map  showing. . .       41 

rocks  In 20 

view  of 46 

V. 

Vaqtioros  formation,  age  of 12 

bitumen  in 04 

character  of 12-13 

distribution  of 13-17, 

37, 62-63, 64, 66, 78, 81-86, 01-03, 07 

fossils  in  1 12-13, 14, 17 

Modelo  formation  and,  relations  of..  13, 10-20 

oUin 34,61,68,88,80,03,05,08 

overturn  of,  view  of 00 

Sespe  red  beds  and,  relations  of 11 

Venericardia  planicosta  I^marck 11,  tti 

ventricosa  Gould 153 

Ventura,  fossils  from  near 27 

Venus  pertenuis  Gabb 147 

temblorensis  Anderson iSi 

W. 

WatU,  W.  L.,  analj-ses  of 216-217 

fossils  collected  by 24,26, 152 

reports  of,  on  Califon^a  oils 130, 141, 158 

reports  of,  on  Ix>s  Angi'lcs  district 158-150 

West  I^ke  Oil  Co.,  well  of.  oil  of,  analysis 

of 210,211,213 

West  Virginia,  oil  of,  compoHition  of 204 

Wostlake-Rommell  Oil  Co.,  well  of,  oil  of, 

analysis  of 200, 211, 212 

Western  avenue  and  Tcmi)le  roatl,  Ia>8  An- 
gi»le8.  an*a  ono-foiirth  mile  from, 

wells  of,  ge()l(>g>'  of 181 

vicinity  of,  oil  wells  in,  gi»ology  of 178-180 

reconls  of 179-180 

Western  field,  development  of 150 


Western  field,  geology  of 173-lM 

location  of l»* 

oU  wells  of 174-184 

oU  of .  analyses  of 210,211,213 

records  of 177-1»,1M 

section  in,  figure  showing 178,1&1 

structure  in 184-186 

subdivisionB  of 174-17$ 

topography  of 172 

Wheeler  Canyon,  oU  wells  in 4,42,45-16,49 

oU  wells  hi,  oU  of,  analyses  of 209,211,212 

Whidden-Donhle  OU  Co.,  oU  wells  of IMl 

oil  wells  of,  oU  of.  analysis  of 200,211,212 

Whitney,  J.  D.,exploratioiu  by 138,14) 

on  brea  deposits 140-141 

Whittler  Add,  gas  weU  to 1» 

geology  of 104-105,110-m 

location  of IW 

oil  wells  hi lll-115,l» 

oU  of ,  analysis  of 210,215 

view  of 112 

pumping  plant  to,  view  of 130 

structure  of ll*-ll* 

tankage  to IM 

Whlttler-Filimore  OU  Co.,  weU  of,  oU  of, 

analysis  of 210,211,213 

WUey  Canyon,  fossils  from i" 

oU  wells  to ■*»•• 

oU  of,  analyses  of 210,211,213 

prospecting  to * 

rocks  in 15-10,78,92 

Y. 

Yoldla  arata  Whlteaves ^1 

cooperi  Gabb ^8 

nasuta  Gabb ^^ 

sclssurata  DaU ^ 

sp i 27,l«7 

Z. 

Zenith  Co.,  oU  weUs  of * 
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CUSSIPICATION  OF  THE  PUBLICATIONS  OP  THE  UNITED  STATES  GEOLOGICAL 

SURVEY. 

[Bulletin  No.  309.] 


The  pablications  of  the  United  States  Geological  Survey  coneint  of  (1)  Annual 
Reporte,  (2)  Monographs,  (3)  Professional  Papers,  (4)  Bulletins,  (5)  Mineral 
Resources,  (6)  Water-Supply  and  Irrigation  Papers,  (7)  Topographic  Atlas  of  United 
States— folios  and  separate  sheets  thereof,  (8)  Geologic  Atlas  of  United  States  —folios 
thereof.  The  classes  nunil)ered  2,  7,  and  8  are  sold  at  cost  of  publication;  the  others 
aredlHtributed  free.     A  circular  giving  complete  lists  can  be  had  on  application. 

Moet  of  .the  above  publications  can  \>e  obtained  or  consulted  in  the  following  ways: 

1.  A  limited  number  are  delivered  to  the  Director  of  the  Survey,  from  whom 
^  J    they  can  be  obtained,  free  of  charge  (except  classes  2,  7,  and  8),  on  application. 

2.  A  certain  number  are  delivered  to  Senators  and  Representatives  in  Congress 
for  distribution.  • 

3.  Other  copies  are  deposited  with  the  Superintendent  of  Documents,  Washington, 
D.  C,  from  whom  they  can  be  had  at  prices  slightly  above  cost. 

4.  Copies  of  all  Government  publications  are  furnished  to  the  princijjal  public 
^MM     ^^'•ries  in  the  large  cities  throughout  the  T"^nited  States,  where  they  can  \ye  con- 

*ilted  by  those  interested. 

The  Professional  Papers,  Bulletins,  and  Water-Supply  Papers  treat  of  a  variety 

^  subjects,  and  the  total  numlwr  issueii  is  large.    They  have  therefore  l)een  classified 

''^to  the  following  series:  A,  Jxronomic  geology;  B,  Descriptive  geology;  C,  System- 

f     •*!€  geology  and  paleo  itology;  D,  Petrography  and  mineralogy;  E,  Chemistry  and 

J^liysics;  F,  Geography;  G,  Miscellaneous;  H,  Forestry;  I,  Irrigation;  J,  Water  stor- 

^;  K,  Pumping  water;  L,  (Quality  of  water;  M,  General   hydrographic  investiga- 

^ong;  X,  Water  iK)wer;  O,  Underground  waters;  P,  Hydrogmphic  progress   n»ports. 

'^is  paper  is  the  ninety-first  in  Series  A  and  the  hundred  and  twelfth  in  Series  B, 

^^o  complete  lists  of  which  follow   (PP= Professional   Pai)er;  B= Bulletin;   WS= 

^ater-Supply  Paper): 

SERIES  A,  ECONOMIC  GE()L(Kn'. 

^  ai.  Lignites  of  Great  Sioux  ReHcrvation:  Report  on  reRion  between  (}ran<l  and  Morenu  riverH, 

Dakota,  by  Bailey  WliliM.    18H5.    16  pp.,  5  pis.    (Out  of  Htock. ) 
^  ^€.  Nature  and  orifdn  of  depowU  of  phoHiihate  of  lime,  by  R.  A.  F.  Penrose,  jr.,  with  Introduction 

by  N.  8.  Hhaler.    1888.    143  pp.    (Out  of  Htock.) 
^  ^  Stratigraphy  of  the  bituminoiM  coal  field  of  Pennsylvania.  Ohio,  and  Wext  Virginia,  by  I.  C. 

White.    1891.    212  pp..  11  plH.    (Out  of  stock.) 
^  111.  Geology  of  Big  Stone  Gap  coal  field  of  Virginia  and  Kentucky,  by   M.   R.  (^auiplx'll.    1893. 

106  pp.,  6  pit*.     (Out  of  Ht<H>k.) 
^  XSl.  The  dii«eminate<l  lead  ores  of  Houtheastern  Mlswouri,  by  Arthur  Winslow.    189t).    31  pp.    (Out 

ofetock.) 
^  MS.  Artedan-well  prospects  in  Atlantic  Coastal  Plain  region,  by  N.  H.  Dartou.    1896.    228  pp.,  19 

pis. 
"^  1».  Geology  of  Castle  Mountain  mining  district,  Montana,  by  W.  H.  Wt?e<l  and  L.  V.  Plrswin.    1896. 

164  pp.,  17  pis. 
^  Ifi.  Bibliography  of  clays  and  the  ceramic  arts,  by  .1.  C.  Branner.    1896.    114  pp. 
^  l*t  Reconnaiwance  ou  the  Rio  (Jrande  coal  fields  of  Texa.««,  by  T.  W.  Vaughan.  including  a  report 
on  igneous  nn'ks  from  the  San  Carlos  coal  field,  by  E.  C.  E.  Lonl.    1900.    lOUpp.,  11  pis. 
(Outof  ftock.) 

I 


n  8EBI£8   LIST. 

B 178.  El  Paso  tin  deposits,  by  W.  H.  Weed.    1901.    15  pp.,  1  pi. 

B 180.  Occurrence  and  distribution  of  comndnm  in  United  States,  by  J.  H.  Pratt.    1901.    98  pp.,  U  pi 

(Out  of  stock;  see  No.  269.) 
B  182.  A  report  on  tbe  economic  geology  of  the  Sllverton  quadrangle,  Colorado,  by  F.  L.  Ranwim 

1901.  266  pp.,  16  pis.    (Out  of  stock.) 

B  184.  Oil  and  gas  fields  of  tbe  western  interior  and  northern  Texas  Coal  Measures  and  of  C 
Upper  Cretaceous  and  Tertiary  of  the  western  Qnlf  coast,  by  O.  I.  Adams.    1901.    64  pp., 
pis.    ( Out  of  stock. ) 

B 198.  The  geolc^cal  relations  and  distribution  of  platinum  and  associated  metals,  by  J.  F.  Kerx 

1902.  95  pp.,  6  pis. 

B 198.  The  Berea  grit  oil  sand  in  the  Cadiz  quadrangle,  Ohio,  by  W.  T.  Giiswold.    1902.    43  pp.,  1  ] 

(Out  of  stock.) 
PP 1.  Preliminary  report  on  the  Ketchikan  mining  district,  AlaskA,  with  an  introductory  sketdi 

the  geology  of  southeastern  Alaska,  by  A.  H.  Brooks.    1902.    120  pp.,  2  pis. 
B  200.  Reconnaissance  of  the  borax  deposits  of  Death  Valley  and  Mohave  Desert,  by  M.  R.  Campbe 

1902.    23  pp.,  1  pi.     (Out  of  stock.) 
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PRIMARY   TRAVERSE. 


SUELBY   COUNTY. 


COALVILLE  dUADRANOLE. 


In  June,  1906,  C.  B.  Kendall,  field  assistant,  ran  a  line  of  primary' 
traverse  across  the  southern  border  of  this  quadrangle  from  Ix>ng- 
view  to  Teague  bridge  over  Yellow  Leaf  Creek,  connecting  with 
points  on  the  United  States  standard  datum  previously  located  by 
primary  traverse. 

Magnetic  declination,  2°  51'  38"  east. 

Geographic  position.^  along  Ij^nxKinlle  and  Nashville  Railroad  rutar  Longvicw. 
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Longviow.  public-road  crosning  0..5  mile  north  of,  center  of  track 
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tle   
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Geograjihic  posiHons  along  highunifs. 
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Savrinaw,  a!»out  1  mile  north  of,  S(X?ond-<'las.s  road  fork  to  soulh 
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Otographic  jmsitiims  along  Ai^uiaj/«— C'lintiuued. 


latitude.         Longitude. 


T.JO.  It,  1  W,,  nortbeait  onnwr  arc.  20 

Itamora  (tiilion,  (our  cortwr!!  ISO  /ii'l  aimlh  of  cotton  gin  hdiI  60  fert  , 
wMi  ol  lumlirr  milnnKl 

fuBww  at«lion.oii  Sselnaw  Lumlnr  <■«.'■  nilroad.  MO  feet  nortllMlt 
olonllon  Kin3»  l»t  nortbemtt  of  railroail  crOMinK,  100  Iivt  oouthiust 
JTOwlliiw.anrtiilMnitRfrelioiith  of  water  oak  tree,  flliuniniim  tiib- 
M In  sandstonpliowlcler,  stamped '-Piiin.Trav.  Sta.  So.  1.  IMJB"... 

tWjiK-roiHl  lorlii.  •cDond'^UM  road  to  muthweat,  10  fe^t  •outhwoit 
louat  painted -rSTPMS.g" 

•*^™d  torki,  15  bvt  »outh  to  nlgnpost  marked  -'I'dliftin  II. M 

Fwircniwn' "ffid  feetwiitb  wert  o(  ctiuroh.'  xieei  MiVt  "to  well  IS  ITOt '  i 

iiiinbvi.K[  i,>  oak 
Forki  nlnMd  southeast  and  northeait.ntump  painted -V  A  SSI"  on  ■ 

Wpol small  rtdgP '. ..._ 
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ctauroail  to  northwesl, 10  feet  east  to  plne,30f(wt  west  to pimi  stump 
FOorconiers.eroBaroadB.  l.S  miles  scinth  of  Toaguo  lindge,  Mfeet  west 
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CHAMBERS    AND    LEE    COUNTIES. 


IFPSLIKA  aUASKAKOLZ. 


The  following  geographic  positions  were  determined  by  primary 
traverse  nin  by  E.  L.  McNair,  topographer,  in  April,  1905.  The  line 
starts  at  West  Point,  Ga.,  and  runs  northerly  and  westerly  along 
public  roads  via  Fredonia  and  \Miite  Plains  to  Penton,  thence  south 
na  Marcoot  to  Gold  Hill  station,  on  the  Central  of  Georgia  Railway. 
Another  line  starts  at  Auburn  station,  on  the  Western  Railway  of 
Alabama,  and  rung  via  highways  south  to  Wrights  Comers,  thence 
easterly  and  northerly  to  Salem,  Ala. 

Geographif  positiona  along  highways. 


itS  £*""*■  Atlanta  and  Weat  Point  B.  B.  atatlon 
"■'  Pwiil.  AlUnUar>d  Weat  Ptrtnt  R.  R.  bridg.^  o 
ttliM  — .1. — ^t  end  of.  li ■ ' "■ 


■r  Cbntlahoocbw 


,.'™u*UUet  stamped  ■AnnlatonSTJ  Ft." 

'""•o.-Gfofgta  State  line  crossing  ot  West  I'olnt  and  F 


12  mile  east  of  house  of  &.  L. 
id  lietwetin  two  oak  trees,  iron 

.  Trav.  SU.  No.  H.  lyOS" ' 

iwestprlv 

of  road I 

ol  rood  at  signboard  ■West  1 


PRIMABY   TRIANGULATION    AND   PBIMABY    TBAVEB8I 

Geographic  positiona  along  highways — Continued. 


Station. 


ALABAMA— continued. 

Fredonia,  40  feet  southwest  of,  crossroads,  iron  post  stamped  "Prim. 
Trav.  8ta.  No.  15, 1905" 

Fredonia,  1.25  miles  west  of,  forks  of  road  at  signboard 

Fredonia,  2.25  miles  northwest  of,  four  comers 

Five  i'oints,  1.75  miles  southeast  of 

Five  Points,  0.5  mile  south  of,  four  comers 

Five  Points,  1.25  miles  southwest  of,  highway  and  Central  of  Georgia 
Rwy .  crossing 

Central  of  Geoi^a  Rwy.  and  Settlement  road  crossing 

White  Plains,  four  comers  at  McCarley's  store 

Chai>ei  Hill,  house  of  W.  L.  Wilson,  center  of  road  opposite 

Jenkins  C  W.  T.)  house,  center  of  road  opposite  west  end  of 

Penton,  four  comers,  14  feet  from  comer  of  Storey's  warehouse  and  49 
feet  from  post-office,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  16, 
1905" 

Penton,  1.76  miles  south  of,  house  of  W.  Lowe,  jr.,  center  of  road  oppo- 
site   

Penton,  3.25  miles  south  of,  house  of  J .  B.  Lashley,  center  of  road  oppo- 
site  

Marcoot  post-office,  road  comers  200  feet  west  of 

Marcoot  post-office,  1.5  miles  south  of,  on  top  of  ridge,  center  of  road 
opposite  W.  T.  Weldon's  house 

Marcoot,  3.25  miles  south  of,  forks  of  ro%d;  roads  north,  south,  and 
east 

Lafayette,  5  miles  west  of,  near  house  of  S.  M.  Abernathy,  four  comers 

Stills  ill.)  residence,  roads  north,  south,  and  west 

Jones  store,  0.75  mile  northeast  of.  four  corners 

T.  22  N.,  R.  26  E.,  in  sec.  30,  3.5  feet  from  southeast  comer  of  S.  W. 
Jones's  store,  iron  post  stamped  "Prim.  Trav,  Sta.  No.  17,  1905" .. 

Jones  store,  1 .5  miles  southwest  of.  forks  of  roads 

Lafayette  and  Camp  Hill  road,  house  of  W.  F.  Royal.  0.25  mile  south- 
east of,  four  corners 

Forks  of  road  . . .  .• 

House  of  A.  B.  McKinney,  250  feet  south  of,  forks  of  road 

Forks  of  road 

House  of  Alfred  Johnson;  0.33  mile  south  of,  four  comers >. 

Forks  of  road 

Forks  of  road,  east,  west,  and  north 

Gold  Hill  station  (Hawkins,  1901) 


Latitude. 


32  59  21.1 

32  59  24.2 

33  00  04.8 
33  00  38.2 
33  00  47.7 

33  00  30.8 

32  59  35.0 

32  59  21.8 

32  59  37.3 

33  00  07.7 


33  00  19.2 

32  58  53.8 

32  57  31.4 

32  57  21.8 

32  56  12.5 

32  54  44.8 

32  53  54.4 

32  53  23.4 

32  52  03.2 

32  51  43.3 

32  50  53.5 

32  SO  12.7 

32  48  45.0 

32  48  05.4 

32  46  48.8 

32  46  2a  1 

32  45  2a2 

32  44  19.5 

32  43  25.8 


I 


Geographic  positions  south  and  east  of  Auhumj  Ala. 


Station. 


Auburn  station  (Hawkins,  1901) ,  road  east  of 

Auburn  station,  0.9  mile  south  of,  roads  east.  west,  and  south 

Auburn  station,  2.25  miles  south  of.  Society  Hill  road.  10  feot  southeast 
of.  iron  post  stamped  "Prim.  Trav.  Sta.  No.  18,  1905" 

T  road  oast 

Chewacla  Creek,  center  of  covered  bridge  over 

Wright  (L.  A.)  house,  four  comers  near 

Wright's  corners,  1.75  miles  east  of.  forks  of  road 

Roads  north,  south,  and  east 

Mftchell's  store,  four  corners 

Chafln  (H.  C.)  residence,  center  of  roud  opposite 

Four  corners 

l*rovldencc  Church,  road  corners  0.5  niilo  south  of 

Forks  of  road 

T  road  south 

Prince  (George)  residence,  four  corners 

Meadows,  four  corners 

Salem  station.  4.25  miles  south  of.  2t)0  feet  south  of  Butler  house.  10  feet 
west  of  C(*nter  of  roud,  iron  post  stamped  "  I'rim.  Trav.  Stu.  No.  19, 
1905.526  ft.' 

Salem.  2.25  miles  south  of.  forks  of  road 

Salem.  0.75  mile  south  of.  forks  of  road 

Salem  station  (Ellis,  1902) 

Salem  station.  660  feet  west  of,  32  feet  north  of  center  of  track  of  Central 
of  Georgia  Rwy.,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  20,  19a5, 
686  ft.  " 


Latitude. 

0 

/ 

>f 

32 

36 

37.1 

32 

35 

55.9 

32 

34 

52.4 

32 

33 

55.4  1 

32 

32 

53.0  1 

32 

32 

00.7 

32 

31 

55.3 

32 

32 

26.4 

32 

32 

20.1 

32 

32 

11.8 

32 

32 

16.9 

32 

32 

40.1 

32 

31 

45.9 

32 

31 

11.9 

32 

30 

37.2 

32 

31 

15.0 

32 

32 

08.6 

32 

33 

4a5 

32 

35 

07.0 

32 

35 

49.6 

32 

35 

51.3 

EASTERN    DIVISION. 


Ali  ABA3LV-GEORG 1  A. 


PRIMARY  TRAVERSE. 


RI'J^SELL  COUNTY,  ALA.;  CHATTAHOOCHEE  AND  MUSCOGEE  COUNTIES,  GA. 

C0LUHBU8  dUADRANOLE. 

The  following  geographic  positions  were  determined  by  C.  B.  Ken- 
dall, field  assistant,  in  1906.  The  line  begins  at  Columbus,  located  by 
priinar}'  traverse  in  1902  by  J.  R.  Ellis,  crosses  Chattahoochee  River 
to  Girard,  Ala.,  follows  the  Central  of  Georgia  Railway  to  Fort  Mitchell, 
thence  along  highways  along  the  west,  south,  and  east  borders,  tying 
to  primary  traverse  station  No.  3,  established  at  Upatoie  in  1905  by 
E.  L.  McXair,  topographer. 

(rtographic  positions  along  Central  of  Georgia  Railway  between  Columbus,  da.,  and  Fori 

Mitchell y  Ala. 


Station. 


latitude. 


Longitude. 


GEORGIA. 

Coloinbua.  First  avenue  crossing 

Columbus,  in  west  wail  at  nortn  side  of  west  entrance  to  poHt-ofTice 
building,  aluminum  Ublet  stamped  "Prim.  Trav.  Sta.  No.  1.  \\m," 
elevation  251  feot 

Chattahoochee  River,  center  of  Central  of  Georgia  Rwy.  bridge  over . . 

ALABAMA. 

Girard  station.  75  feet  north  of,  road  crossing 

Milepost  2,  road  crossing  60  feet  south  of 

Siding,  road  crossing  50  feet  south  of 

Station  notice  post,  second-class  road  crossing  50  feet  north  of 

Brickyard  station,  east  rail  of  main  track  at  road  crossing 

Second-class  road  crossing 

Y}^  station,  500  feet  south  of,  road  crossing  near  water  mill 

^econd-class  road  crossing 

^ort  Mitchell  station,  road  crossing 

Fort  Mitchell  station.  100  feet  south  of,  at  northeast  corner  of  store  of 

O.  L.  Salas,  iron  post  sUmped  "Prim.  Trav.  Sta.  No.  2.  .Via..  lOWi". 
S"g  Uchre  Creek,  west  end  of  iron  bridge  over,  forks  of  road  southca.st 

and  southwest 

ottall  stream  crossing,  second-class  road  west 

yjtton  gin,  second-class  road 

wcech«»  Church,  three  comers.  T  road  east,  30  feet  to  tall  pine 

"•wpechee  Church.  0.5  mile  south  of.  at  south(*ast  corner,  at  junction 
of  north  and  south  river  road  and  road  east  to  Hatchers  Landing, 
'fon post  stamped  "Prim.  Trav.  Sta.  No.  3.  190(».  Ga." 

yj* comers,  T  road  north,  20  feet  east  to  pine 

»'15.  R.  30,  comer  sec.  19.  pine  log  planted  in  small  marsh  224  Uh*X.  oast 
01  three  comers.  T  road  to  west 

•yr comers,  40  feet  southeast  to  pine,  50  fwt  north  to  pine 

I"wgle  at  road  forks,  southeast  and  southwest 

'orksof  road  west,  southwest,  and  northwest.  10  feet  south  to  willow. 

»ork«o(road  northeast^  second-class  road  southeast  leading  to  Fitz- 
■Jninjons  Ford 

^ttahoochee  River,  Fitzsimmons  Landing,  on  lop  of  west  bank  at 

.  W  of  field.  125  feet  west  of  landing  proper 

Aybama-Georgia  SUto line, center  oiC^hattahoochw  I{iver,  about  800 
wt  south  of  Fitzsimmons  Landing 


32    28    3y.  1 


32    28    0*i.4 
32    27    43.8 


32  27 

32  27 

32  26 

32  24 

32  23 

32  22 

32  22 

32  21 

32  20 


39.8 
15.8 
04.  A 

15.6  ] 
49.8  ' 
46.5  i 

04.7  . 
ai.7 
33.9 


32  20  3:3.0 

.32  18  57.6 

32  18  IS.  6 

.32  17  39. 9 

32  16  3<i.  4 


.T2  16  14.6 

.{2  Hi  09.8 

:V2  16  10. 9 

32  15  :ik\.  8  , 

.32  15  09. 9 

\U  14  56.1  , 

'S2  15  a<.o 

32  14  51.4 

;«  14  42.8  . 


GEORGIA. 

flj?  ®'  road  between  two  small  houses,  roads  west  and  southwest ,  40 

For?  ^^  ^®  small  house,  40  feet  south  to  house 

8l  y  ''{.road  east  and  soatheast.  100  feet  east  of  ton  of  ri<ipp 

pk'*''*'*  Church  (colored)  at  jimction  of  Columbus-Florenco  and 
•orencM'usseta  roads,  at  southwest  comer  of  church,  iron  i)ost 
FoA??^  '•  Prim.  Trav.  Sta.  No.  2.  Ga.    1906 " 

^  ^f  road  weet  and  southwest,  10  feet  north  to  cedar.  .V)  f»H»t  sout  h- 

^<*town,fork»orroad  north  and  northeast.  6(J()fwt  north  of,  •^^\f^n 
'  *o  nil  fence,  40  feet  north  to  persimmon 


.32  14  19. 8 
.32  14  15.1 


32  14  40.6 
32  14  riO.9 
32  V)    53.  S 


84  59  29.  S 


84  59  29.6 
84  59  .')0.9 


84  59  57.5 

84  50  50.3 

84  59  3:15 

85  00  28.3 
85  00  33.3 
85  00  19.  1 
85  00  32.8 
85  00  49.4 
85  01  12.2 

85  01  12.5 

85  01  02.6 

85  00  .37.2 

85  00  27.4 

85  00  11.8 


85  00  (r2. 5 

84  m  2f..5 

84  5H  60. 5 

84  58  Ut.  6 

84  5<)  .W.  2 

84  5<>  .30.7 

84  55  43.4 

84  5.'»  m9 

84  5*.  23..') 


84  TA     1<».  S 
84  53  ,Vi.  M 


84  :.2  .'.2.  M 
84  :.l  11.2 
84  50  4.*».6 
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PRIMARY    TRIANOULATION    AND   PRIMARY   TRAVERSE 


Geographic  positions  along  Central  of  Georgia  Railway  between  ColumbuSf  Ga., 

Mitchell,  Ala. — CoDtiDued. 


Station. 


GEORGIA— continued. 


Latitude. 


Ccinetory ,  forlcs  of  road  cast  and  southeast 

StephenH  Creeic,  center  of  bridge  over 

Til  ree  comers,  T  road  poutliwe«t 

Forks  of  road  northeast  and  southeast,  40  feet  north  to  double  oaic,  30 

feet  south  to  clump  of  phim  bushes 

Cusseta,  3  miles  south  of,  forlcs  of  road  south  and  southeast 

Cusseta,  3  miles  south  of,  in  angle  at  forlcs  of  road  Cusseta-I.onvale, 

Cusseta-Jamestown,  iron  poststamped  "  Prim.  Trav.  Sta.  No.  3,  Ga. 


1906' 


Forlcs  of  road  northwest  and  north 

Cusseta,  1  mile  southwest  of,  forlcs  of  road  north  and  northeast,  10  feet 

north  to  pine 

Cusseta,  forks  of  road  at  weste<lgeof,  40  feet  west  to  sign  "Jamestown 

6  mi.,"  60  feet  east  to  large  oak  stump 

(^usscUi,  0.75  mile  northwest  of,  overhead  road  crossing  Seaboard  Air 

Line  K wy 

(^isseta,  1.5  miles  northwest  of.  road  crossing  Seaboard  Air  Line  Kwy. 

Milepost  C  16:  road  crossing  300  feet  south  of 

Ochillea  Creek,  south  end  ofbridgc  over 

llalleck  station,  road  crossing  500  feet  east  of. water  tank 

Old  store,  four  comers,  roads  north  and  south  and  west  and  east,  50 

feet  southwest  to  oak,  30  feet  east  to  oak 

Church  and  schoolhouse,  700  feet  south  of,  four  comers,  50  feet  south  to 

telephone  pole,  20  feet  west  to  doul>le  sweet  gum 

Four  comers,  crossing  of  Cusseta-Greenville  and  Columlms-Buena 

VisUi  roads 

Northwest  comer  of  schoolhouse  yard,  in  southeast  comer  of  intersep- 

tion  of  above  roads,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  4,  Ga. 

V.m  " 


Four  corners,  second-cla.ss  crossroads,  20  feet  southwest  to  C.  B.  Under- 
wood's mail  box  No.  16 

Four  comers  at  Cane  Mill 

Blair  Brunch,  center  of  bridge  over 

I''lbwk.  0.5  mile  south  of,  three  comers,  25  feet  southeast  to  signi)oard 
"Cn.s.seta  1 1  ml.,"  20  feet  south  to  oak • 

Mns<*ogce  and  Chattahoochee  county  line,  center  of  covered  bridge  over 
rrmtoie  Creek .* 

Forks  of  rojul  0.3  mile  northwest  of  bridge  over  Ipatoie  Creek 

Forks  of  second-class  road,  20  feet  southeast  to  dead  pine.  !H)  feet  north 
to  «loultle  oak 

Forks  of  road  .south  and  southwest,  25  feet  west  to  oak,  20  feet  east  to 
small  persinuii(>n  tree 

l''oiirconiers.  2  miles  south  of  schoolhouse,  2t)  feet  north  to  mail  bo.v  No. 
20,  post  pjiintt'd  •••Ki.r' 

Three  corners,  T  road  west.  10  feet  southwest  to  mail  box 

Forks  of  ron«l  south  and  scait h west,. '»<)  feet  south  to  pine  painttnl  "•I'.K)". 

Forksof  road  north  and  northeast.  lOfeet north  to  persinmion  paintwl 
'  •  4S2  " 


rpatoie.  0.7.')  mile  south  of,  forks  of  road  north  and  northwest 

rpatoie  station,  nt  south  wall  in  angle  Ix'tween  wall  and  or)era tor's 

oilij-e.  Centnil  of  Ceorgia  l\wv.,iron  poststamped  "  l*rim. Trav. Sta. 

No.  .T  mi't" ■ 


Of  f 

32    IG  00.3 

32    15  59.3 

32    10  11.3 

32    16  25.5 

32    16  44.4 


32  16  44.1  ' 

32  17  26.4 

32  18  12. 1 

32  18  26.2 

32  18  30.7 

32  18  46.8 

32  20  09.6  i 

32  20  42.8  ' 

32  20  53.7 

32  21  59.4 

32  22  21.7  ' 

32  23  26. 1 

32  23  2.'>.6 


32 
32 
32 

24 
24 
25 

17.5 
54. 2 
33.6 

32 

26 

ai.3 

32 
32 

26 
26 

42.3 
46.6 

32 

27 

54.6 

32 

28 

14.1 

32 
32 
32 

2*> 

27.6 
07.4 
.50.3 

32 
32 

31 
32 

23. .-» 
12.4 

.{2 

:V2 

4V».  6 

ARKANSAS. 


PRIMARY  TRAVERSE. 


CHAWFOUl),  1  UANKLIN,  LOdAN,  SCOTT,  AND  SEBASTIAN  CO 

FORT  SMITH  30'  QUADRANGLE. 


TI1C  followintr  t;(H)^ra])hic  i)<)siti()ns  on  tlio  United  States  s 
(latum  were  (Ictcnninod  hv  primary  traverse  in  1905  by  J.  1 
assistant  topojjcraplier.  The  line  starts  from  the  "initial  pc 
Fort  Smith,  runs  northeast  alon^  the  Missouri  Pacific  Raih 
point  5  miles  northeast  of  Van  Buren,  thence  alont;  the  Litt 
and  Fort  Smith  Railroad  to  the  east  edtre  of  the  (piadrangle 
soutli  on  liighvvays  to  Charleston,  thence  west  on  highways 


ARKANSAS.  7 

Midland  Valley  Railroad  to  Hackett,  thence  along  the  St.  Tjouis  and 

San  Francisco  Railroad  to  the  initial  point.     Another  line  starts  from 

Hackett,  follows  the  St.  Louis  and  San  Francisco  and  the  Midland 

Valley  railroads  to  Hartford,  thence  east  along  the  Chicago,  Rock 

Island  and  Pacific  Railroad  to  Barber,  thence  north  on  highways  to 

Charleston,  and  is  tied  to  United  States  Geological  Survey  triangula- 

tion  stations  Peak  and  Pinnacle. 

Geograpku:  positions  along  Missouri  Pacific  Railway  betweni  Fort  Smith  ami  Lees  Creek. 


Station. 


Latitude. 


Longitude. 


35 


Fort  Smith,  at  southwest  corner  of  old  fort  about  50  feet  from  Tnited 
States  Coast  and  Oeodetic  Survey  astronomical  station,  which  was 

used  as  initial  point.    Station  mark:  A  stone  monument 

Fort  Smith,  yara-limit  post,  private  road  crossing  just  north  of \    .35 

Arkansas-Indian  Territory  boundary  post  74  M 35 

Arlcanitas-lndian  Territory  boundarypost  73  M,  at  Cherokee  Junction,  i    35 

Mik»po8t  509,  private  road  crossing,  800  feet  east  of 35 

Switch  blocli  to  spur,  road  crossing  northeast  and  southwest,  1,200  feet 


23 
24 
25 
26 

27 


27 


west  of I    a'     _. 

L«8  Creek,  center  of  bridge  over i    35    27 


16.91 

25.9 

56.7 

50.2 

08.2 

(X*!.  8 
03.7 


94  25  51.35 

94  26  23.8 

94  26  16. 2 

94  26  26  0 

94  25  17.0 

94  '23  53.0 

94  22  56.0 


Geographic  positions  along  ^'  Frisco^^  Railroad  between  Van  Buren  and  Meadows. 


Station. 


Vin  Buren,  in  retaining  wall  to  Doctor  Kerr's  front  yard,  22  feet  from 
corner  of  wall,  aluminum  tablet  stamped  '*  Prim.  Trav.  Sta.  No.  1, 
1905" _ , 

Vm  Buren,  1  mile  north  of,  road  crossing 

^'*'«*tzer  station,  road  crossing  just  south  of 

Jjntral  pier  of  bridge  No.  4071  over  creek  south 

yraost  406,  road  crossing  north  and  south  810  feet  east  of 

Meadows  station,  0.66  mile  west  of,  road  crossing 


Latitude. 


35  26  07.0 

35  26  32.2 

35  27  22.6 

35  27  59.2 

35  28  29.5 

35  29  09.0 


Longitude. 


94  21  26.4 

94  20  15.7 

94  19  37.4 

94  19  12. 7 

94  18  04.5 

94  16  3.5.1 


Geographic  positions  along  highways. 


Station. 


Meadows,  0.75  mile  east  of  station,  T  lane,  16  feet  due  north  to  arrow 
on^fncepost 

^"ija,  1  J)  miles  northwest  of,  1.75  miles  east  o(  Meadows,  in  southwest 
"Ijnerof  J.  w.  Farris's  field  at  crossroads,  nail  in  root  of  black  oak 
J^JR  8.  .V)*  1.V  K.,  distant  34.7  feet;  stone  at  crossroads  bears  8.  53° 
lifi''"  ^'*^*"'  24.5  feet;  Iron  post  stamped  **  Prim.  Trav.  Sta.  No.  2. 


Latitude. 


O  f  ft 

3.5    2?)    :«.5 


X\    2<.)    .T2.2 


Longitude. 

O         /  r/ 

94     15    -22.7 


94     14     10.3 


Geographic  positions  along  Missouri  Pacific  Railway  between  Aiwa  and  Mulberry, 


Station. 


Latitude 


Longitude 


j}!S;'»**tion .r, 

llii-rifp«d crossing  northeast  and  southwest,  1  mile  osist  of  station  . .'      3.5 

j'icpost  489,  road  crossing  ©.a*?  mile  west  of 35 

iJ!l'!*ntfrof  tresUe  ois  mile  west  of 

}q^"*  northeast  comer  of  4-  H.  Selby's  farm,  on  south  side  of  rail- 

IrnlrL?  'cct  from  right-of-way  fence  and  18  ftH?t  west  of  section  line. 

MllJoJt**  *^"™P***  "  ^'^^'  '''™^-  ^^-  No.  3,  1905  • 

MlSjJJ  ^,  road  crossing  north  and  south  800  fwt  west  of 

^uKrI!L^»  road  croming  north  and  south  600  feet  west  of 

ero^I*  on  property  of  Oil  Mill  Co.,  .585  feet  north  to  Main  sire«>t 
•toitoaS  '■"ro*<J»  lO  feet  east  to  north-south  fence,  in  top  of  san<l- 
flfta.  jljj?  by  10  by  10  inches, aluminum  tablet  stamped  "  Prim.  Trav. 
4,  1906 


No. 


3.5 


.35 

;r> 


28 
28 
2«) 
29 


29 
2<) 
2<) 
29 


4.5.4 
.5.5.  7 
10.  I 
24.  7 


32. 0 
46.3 
47.3 
40.3 


3;5     20    3,5.0 


04  13  ir..  7 

04  11  .'.<).(> 

04  10  (r.>.7 

04  OS  41.2 


94  07  .57.  S 

04  (Mi  41.2 

04  0.5  46.7 

04  04  42. S 


04    «K    (V..  .5 


PRIMARY   TRIANGULATION    AXI>  PRIMARY   TBATRRSR. 

Offj^aphir  pfmtions  alfmg  hdghwayi.  Mulberry  ria  Chariatam  to  €hremtmod. 


Station. 


LAtitodp. 


LoQKitOKif. 


Ri/TT^  ford.  Big  Mulberry  Creek,  ftrrow  pointed  oo  birch  tree  80  feet 

north  of 

rr'KM  and  arrow  painted  on  wbite-oak  tree  on  north  side  of  ro«d  and 

on  north  side  of  Kiver  Hill  alxMit  0:2!*  mile  oortb  of  flummit,  about 

I.WJOfeet  south«AAt  of  jrate  to  field 

Jiimrtion  of  tc-lephone  lines,  T  road  north,  just  east  <rf 

^lak  (i rr»ve,  schoolhouse.  northwest  comer  of 

Pauline  store,  0.25  mile  southeast  of,  cro9«  on  wahiut  tree  at  forks  of 

road 

Pauline  nUtrf,.  1  J>  miles  west  of.  crossroads  12  feet  due  north  to  crosa  on 

sapling.  XI  feet  west  to  arrow  on  tree 

Pauline  store  cross  and  arrow  painted  on  black-oak  tree  just  south  of 

point  where  c:harleston  road  leaves  Fort  Smith  and  Ozark  road.  2^ 

miles  west  of  Pauline 

Millcreek  Mountain. T  rr»ad  northO^^  mile  south  of  summit.99feetnortb- 

wf^t  ti>  east  end  of  stone  fence,  12  feet  east  to  crosa  on  blade  oak 

Venttt,  in  southwest  cr>nicr  of  stone  coping  to  public  well,  aluminum 

tablet  sUmperl  "Prim.  Trav.  Sta.  No.  5,  1JJ05" 

T.HS.,  H.M  \V.,  comer  sees.  11.  12,  13.  and  14,  at  Vesta 

T.  H  S.,  It.  2f»  W,,  cr^mer  se»-s.  13,  14,  23.  and  24,  T  road  west 

V'i'stft  crossroads,  2  mik'S  south  of,  22  feet  northwest  to  nail  in  fence 

f>o«t,  3M  UfX  sf>uthmest  to  cross  on  fence  post 

V<'H(\^f't  schoolhousT!,  20  fi'et  oast  to  small  bridge,  21  feet  southeast  to 

mail  box 

CharU'ston,  '•  r  A  -»"  painU^i  on  whiter-oak  tree  al>out  1  mile  north  of. 

(.'harloston,  railwa v  crossing.  fi5  feet  east  of  station 

Charli'Hton,  T  road  north,  I  mile  south  of 

T.  7  .S.,  K.  28  W.,  sees.  IH.  19,  west  comer  of 

('harleston,  3  mik>s  south  and  0.5  mile  east  of,  in  southeast  comer  of 

flfid  of  Wert  Haines  at  T  road  north  nail  in  black-oak  tree  in  road 

r>*"ars  S.  44°  E.,  distant  '.ft  fwt;  in  top  of  sandstone  32  by  7  by  Gincbes, 

uluminiim  tal»let  nt&mix'd  '  *  Prim.  Trav.  Sta.  No.  6. 1905" 

T.  7  N.,  K.  29  W..  »««.  Zi,  24.  2.5,  2H,  T  road  south  at  comer  of 

7  N.,  K.  29  W.,  wcs.  22,  23.  2»».  and  27,  crossroads  south  at  comer  of. 

7  N.,  K.  29  W.,  st-cs.  21. 22,  27,  and  28,  Franklin-Sebastian  county  Une. 


T 
T 
T 

r 


7  S.,  H.  '2fJ  W.,  s«*c:4.  20,  21,  2s,  29,  crossroads  at  comer  of 

7  N.,  U.  29  W,.  sf«».  19.  20.  21*,  30,  T  road  cast,  comer  of 

Auburn,  In  northeast  corner  of   Brown's  store,  aluminum  tablet 

slaminfd  "Prim.  Trav.  Sta.  .Vo.  7,  19a'>" 

<}\i\<U']>(mr(]  on  Irw  at  T  road  i*e.st,  1  mile  west  of  .Vubum 

Hickory  tnrr*  with  iron  ring  at  T  road  south,  just  south  of  white  frame 
houw 


HI}u;k-ouk  tn**' 


and  arrow  painti'd  on  it,  east  of  T  road  north. 


(Jardrn,  cros.H  and  arrow  paint'Ml  on  comtT  of  fence 

1  IfM-rtv  Church,  forks  r)f  road,  20  U'i'l  southeast  to  cross  on  post  Ji3  feet 
south w«'st  locr>rncr  of  c«'m«'tery 

filrf«*nwo<>d.  in  southeast  corner  of  foundation  tr)  court-house,  alumi- 
num t«J)l.-t  stamfiod  "Prim.  Trav.  Sta.  No.  8,  1905" , 


e  f 

33  » 

35  27 

35  » 

35  26 

33  23 

35  23 

35  S 

35  24 

35  22 

35  22 

35  21 


I 

OLl  ' 

3&8 

36.5 

58^2 

46.4  , 

29.8 

42.1 

I 

44.4  ' 
44.2  ; 
50.0 


94  OS  JXJ 

9i  0>  M.0 

94  01  30.2 

93  30  22. 5 

93  m  51.6 

94  01  «.0 

94  02  45.5 

94  02  3&5 

94  02  2^4 

94  02  2S-4 

94  02  29-7 


35    20    5&9  :        94    02    14.4 


94  02  16.5 

94  02  lfi-5 

94  02  10-3 

94  02  OHuO 

94  01  34.* 


94  01    3T-' 

94  02    «0.8 

94  (B   43-1 

94  04    «2-J 

94  06   5g*-^ 

94  07    S^T-J 

94  08    ^-^^ 

94  09    «*'-} 

94  11    (JC5-J 

94  12    0(3-2 

94  13    2^^ 

94  15    iT.^ 


35 

20 

0&4 

35 

18 

41.1  1 

35 

17 

38.7 

35 

16 

56uO 

35 

16 

29.1 

35 

15 

14.6  1 

35 

15 

37.1 

35 

15 

38.2 

35 

15 

39.0 

35 

15 

30.8 

35 

15 

4a8 

35  15  14.7 

35  14  49.2 

35  14  24.0  ' 

35  14  01.6  I 

35  13  41.4  i 

35  13  03.6 

35  12  43.5 


(rtofjrnphir  pcmtimu  alomj   Midland   Valley  Railroad,  Greenwood  to  Hacheii. 


Station. 


Latitude. 


Longitude. 


.\filopost  3,  1,.W)0  f<'«*t  west  of,  privato-road  crossing .'Jo  11  55.  4 

Com I-mln<' shaft.  cn»sslng  north  and  south  575  f(HH  east  of 35  11  39.4 

Kxci'Isior  station ,35  II  42.0 

MiI«'pf)Mt  2,  roa<l  crossing  l,7fK>  f(^'t  cast  of 35  11  40.2 

Mil«*post  ;<,  north-sf)uth  roa*!  crossing  •i.'iO  f«rt  west  of .35  11  22. 7 

Mil<'p<^»st  4.  roa<l  crossing  tiOf)  fn't  west  of 35  11  19.3 

Mi'll-tri'l  VnlN-y  an.l  "  Kns<'(i"  K.  K..  crossing  of 35  11  13.7 

Il'ick«'tt,  in  soutiiwrsi  corin'r  of  cotton  gm  o\vn«^<i  hv  Clark  t'b  Johnson,  i 

aluininuin  tal>l«'t  staniisMl  "I'nm.  Trav.  Sta.  No". 'j.  KH)5" 35  11  25.9 


94 
94 
94 
94 
94 
94 
94 


Ift 
18 
19 
20 
22 
23 
24 


23.6 
24.8 
09  5 
55.3 
24  G 
28. 3 
07.6 


94     24     33. 8 


ARKANSAS. 


jraphic  positions  along  **  Frisco'^  Railroad,  Hackett  to  Fort  Smith. 


Station. 

_ 

Latitude. 

Longitude. 

piivate  crosalnir  700  feet  east 

o 

35 

35 
35 

35 
35 

35 
35 
35 

35 
35 
35 
35 

11 

12 
12 

13 

14 

15 
16 
17 

18 
20 
21 
22 

II 
42.0 

01.5 
55^2 

46.0 
26.2 

30.8 
36.1 
49.9 

50.9 
20.5 
13.8 
18.0 

o 

94 

94 
94 

94 
94 

94 
94 
94 

94 
94 
94 
94 

/       II 
25    3&7 

liaD   Territory  (Choctaw)    boundary  post  at  Jenson, 
o.  13  M  1877". .,... 

26    17.8 

I  end  of 

26    33.4 

[Ian  Territory  (Choctaw)  boundary  post  marked  **11  M 

26   ia7 

•oad  crossing  under 

25    51.9 

lian  Territory  (Choctaw)  boundary  post  marked  "9  M 

26    09.7 

»n  board 

26    2S.7 

road  crossing  east  and  west 

26    22.2 

lian  Territory  (Choctaw)  boundary  post  marked  **5  M 

26    01.4 

road  crossing  east  and  west  300  feet  south  of 

25    47.1 

road  crossing  east  and  west 

25    42.7 

W.,  sees.  16, 17,  20,  and  21.  comer  of 

25    1&8 

\ograph\c  positions  along  ^^ Firisco^^  RaHroad,  mUepost  4S4  to  4S8, 


station. 

Latitude. 

Longitude. 

nd  milepost  434,  crossing  under 

O           1             II 

35    09    45.0 
35    06    27.0 
35    06    25i4 
35    07    39.9 

O          1           II 

94    22    20.5 

94    21    5&8 

Drivate-road  crossinir  400  feet  south  of 

94    21    01.0 

94    20    51.4 

iphic  positions  along  Midland  Valley  Railroadj  Montreal  to  Hartford. 


Station. 


JOteet  southwest  of,  road  crossing ^ 

1  and  32  W.,  corner  sees.  7,  12,  13,  and  18 

•ad  crossing  800  feet  north  of 

,  240  feet  west  of  section  house,  in  north  comer  of  stone 
minum  tablet  stamped  "]*rim.  Trav.  Sta.  No.  10, 1905" 
lation  station,  on  a  sharp  summit  of  Sugarioaf  Mountain, 
les  northeast  of  Sugarioaf  Peak;  station  mark,  a  rock 

,  1  mile  south  of,  700  feet  north  of  milepost  10,  road  cross- 

oad  crossing  just  south  of 

station 

I,  road  crossing  under 

g  east  and  west 

id  crossing  125  feet  east  of 

southeast  comer  of  stone  step  in  front  of  Grand  View 
linum  tablet  stamped  "Prim.  Trav.  Sta.  No.  11,  1905"  . 


35    01    15.2 


Latitude. 

Longitude. 

0 

/ 

II 

o 

f 

// 

35 

07 

07.1 

94 

21 

32.5 

35 

07 

06.6 

94 

21 

37.4 

;^5 

06 

29.5 

94 

21 

53.5 

35 

05 

4&7 

94 

21 

46.4 

35 

04 

25i24 

94 

22 

21.85 

35 

04 

5a2 

94 

20 

46.3 

35 

03 

53.4 

94 

20 

25lO 

;<5 

03 

07.8 

94 

2U 

50.8 

35 

02 

24.7 

94 

21 

38.5 

35 

02 

oa3 

94 

22 

22.1 

35 

01 

44.3 

94 

22 

58.5 

94    22    53.1 


10 


PRIMARY    TRIANGITLATION    AND    PRIMARY    TRAVERSE. 


Geographic  positions  along  Chicago,  Rock  Island  and  Pacific  Railroad  between  wiiZf/xr::^--^* 

J79  and  Barber. 


Station. 


Milepost  27J.  road  crossing  1,800  feet  east  of 

Milepost  278,  road  crossing  north  and  south  0.5  mile  east  of 

Milepost  275.  road  crossing  north  and  south  0.5  mile  east  of 

Milepost  276,  950  feet  west  of 

Road  crossing  north  and  south 

T.  5  N.,  Rs.  30  and  31  W.,  south  corner  sees.  31  and  30 

Mansfleld,  in  northeast  comer  of  restaurant  yard  opposite  station, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  12.  1905" 

Milepost  270,  road  crossing  north  and  south  230  feet  east  of 

Abbott  station 

Milepost  207,  private-road  crossing  1 ,000  feet  east  of 

Milepost  260,  338  feet  east  of,  135  feet  west  of  road  cro-ssing,  in  arch  at 
south  end  of  stone  culvert,  aluminum  tablet  stamped  "rrira.  Trav. 
Sta.  No.  13,  1905" 

Echo  station  board 

Milepost  2f>2,  705  feet  west  of,  private-road  crossing 

Milepost  261 .  road  crossing  1,065  feet  west  of 

Barber,  road  crossing  0.5  mile  west  of .• 

Barl)er,  railroad  bridge  over  Petit  Jean  River,  in  top  of  east  end  of  cen- 
ter concrete  pier,  aluminum  tablet  stamped  * '  Prim. Trav.  Sta.  No.  14 
1905" 


Latitude. 


35  01  30.6 

35  01  45.9 

35  02  24.9 

35  01  44.1 

35  03  03.1 

:^5  0:<  28.1 

35  03  28.8 

35  04  00.4 

35  04  29.9 

35  05  08.7 


35  05  13.1 

35  05  57.0 

35  06  35.1 

35  07  10.4 

35  07  2«i.5 


35  07  43.7 


Longitudi 


94  21 

94  20 

94  17 

94  19 

94  16 

94  15 

94  14 

94  13 

94  11 

94  10 


94  a> 

94  07 

94  oe» 

94  Q4> 

94  OS 


Sl4 

It  4 

25.0 

00.3 

20H 

016 

2&0 

07.3 
39.4 
05.0 


09.3 
45.4 
4.17 
52.6 
46.4 


94    02      5a7 


Geographic  positions  along  highways,  Barber  to  Pinnacle  triangulation  station. 


Station. 


Schoolhonse,  forks  of  road  just  north  of 

Peach  orchard,  forks  of  road  southeast  at  comer  of,  15  feet  southeast 
to  corner  rail  fence  near  county  line 

Logan-Scott  county  line,  road  fork  west  on  ridge  0.5  mile  east  of,  5  feet 
south  to  arrow  painted  on  tree 

Field  on  top  of  ridge,  arrow  and  cross  painted  on  tree  at  southeast  cor- 
ner of 


Forks  of  road,  arrow  and  cross  painted  on  black  oak  250  feet  west  of.  .1 

Church,  turn  of  road  at  north  end  of  lane i 

Road  north  to  schoolhouse,  at  turn  of  road  13  feet  east  to  cro.ss  on 

fence  post 

Plea.sant  Rldgi*  schoolhou.se,  in  east  face  of  bowlder  which  Is  partly 

overgrown  bv  post-oak tre<.',  aluminum  tal)let  stamped  "Prim.  Trav. 

Sta.  No.  15.  1905" 

T  road  west  about  0.5  mile  south  of  Washburn  Mountain 

Pinnacle  triangulation  station,  knob  on  ridge  about  5  miles  south  of 

Charle.ston.  with  all  tini])er  cleared  from  summit;  station  mark. 

lono  tn^e  blazed  near  foot 

7ion  schoolhouse,  crossroads  0.25  mile  south  of 

T.  7  N,  R.  20  W..  sees.  26.  27.  :u.  and  .35,  corner  of 


ILiLlXOIS. 


o  /            // 

35  C8  29.1 

35  08  52. 1 

35  09  07.6 

35  00  39.5 

35  10  11.7 

35  10  35.4 

35  10  40.2 


35    11     12.9 
35    12    00.9 


35    12    47.77 
35    14    06.  1 
35    14    45.5 


PRIMARY  TRAVERSE. 


MADISON    AND    CLINTON    COUNTIES. 


Longitude  - 


94   02   a£^-' 
_4 


94    02 
94    01 


94  01  «6 

94  00  «» — 

94  01  09- — 

94  02  15. — 


94    02   :cu 
94    02    J2^ 


94  0:<  11- 
94  03  48^ 
94    03    47^ 


44 


BREESE   aUASRANOLE. 

Tlie  foUowinor  ^eot2:rapliic  positions  on  tlie  Ignited  States  standa 
datum  were  determined  l\y  primary  traverse  in  1905  b}^  J.  R.  Ell 
The  line  starts  from  an  adjusted  position  on  the  Belleville  qua 
ranorje  2  miles  west  of  Iliorhland  and  follows  the  Vandalia  Railro 
to  IIio;hland;  thence  east  and  south  alimcr  hi<];hways  to  a  point  ne 
the  southeast  corner  of  the  quadrant]:le;  thence  west  alcmji;  hi^hwa 
to  a  point  3  miles  east  of  New  Baden,  where  it  is  run  west  over  t 


ILLINOIS. 


11 


I  Railway  to  primary  traverse  station  No.  17.  The  line  was 
►reese  and  Damiiiansville  triangulation  stations,  United  States 
d  Geodetic  Survey. 

Geographic  positions  along  Vandalia  Railroad  near  Ilighland, 


Station. 

«d  crossing  2  miles  west  of 
ad  crossing  I  mile  west  of. 
ad  crossing  at  station 


Latitude. 


Longitude. 


o 

/ 

n 

o 

> 

i» 

38 

44 

02.9 

80 

42 

4R2 

38 

44 

19.8 

89 

41 

52.4 

38 

44 

3&5 

89 

40 

sas 

Geographic  positions  along  highways. 


Station. 


Latitude. 


Longitude. 


letery,  road  in  front  of  entrance,  70  feet  due  north  to 


N.,  R.  5  \V.,  T  road  north  near  comer  of  sees.  2,  3,  34,  and 
northwest  to  sycamore  tree,  30  feet  northeast  to  dead 


N..  R.  5  VV.,  sees.  1,  2,  35,  and  36.  center  of  road  at  hedge 


Fred)  residence,  400  feet  west  of,  in  pasture,  5  by  5  by  24 

walnut  tree  bears  N.  35^  45'  E.,  distant  40.4  feet;  alumi- 

in  top  of  stone,  stamped  "  Prim.  Trav.  Sta.  No.  22, 1906". 

N..  Rs.  4  and  5  VV.,  comer  sees.  1,  6,  31,  and  36;  also  junc- 

rtn,  Clinton,  and  Bond  counties;  19  feet  southwest  to  west 

II  bridge,  29  feet  southeast  to  United  States  mall  box 

I,  15  feet  north  to  center  of  small  bridge 

I.  27  feet  northeast  to  William  Frentiger  s  mail  box 

T  road  north,  1  mile  west  of,  27  feet  southeast  to  dead 


)ublic  school  grounds,  near  south  lino  of.  57  feet  east  of 
comer  of  grounds;  southwest  comer  of  school  building 

E..  distant  144  feet:  in  top  of  dressed  limestone  5  by  5  by 
uminum  Ul)let  stamped  "  Prim.  Trav.  Sta.  No.  23, 1905*^'. 
I  W.,  comer  sees.  2,  3,  10,  and  U,  at  crossroads,  37  feet 
tocorneryard  fence.  36  feet  southeast  tocross  on  gatepost. 

W..  comer  sees.  14.  15,  22,  and  23.  ut  crossroads.  30  feet 
to  cross  on  comer  fence  post,  54  feet  southeast  to  millc 


VV.,  v.est  comer  sees.  23  and  26,  center  of  road  at  fence 

)rth  of  flchoolhouse 

VV.,  comer  sees.  2<i,  27,  34.  and  35 

farm,  T  road  west,  42  feet  cast  to  wild  cherry  tree 

rossing  of  north-south  road,  24  feet  north  to  cross  on 

e  post,  63  feet  sotithwcst  to  cross  on  comer  fence  post 

e  north  of,  in  northeast  comer  of  Franic  Budde  s  field. 

tamped  "Prim.  Trav.  Sta.  No.  24,  1905" 

[>lic  Church  spire 

27  fret  northwe.st  to  west  end  of  stone  culvert,  30  feet 

o  Hem  Ahler's  mail  box 

10  feet  northwest  to  west  end  of  culvert,  35  feet  southwest 

telephone  pole 

I,  crossroads  1  mile  north  of,  18  feet  north  to  center  of 

I.  Catholic  Church  spire 


38  44  3a  1 

38  44  3&8 

38  44  34.7 

38  44  3&1 


38  44  3&6 

38  44  33.3 

38  44  31.3 

38  44  0a2 


38    43    5a  7 
38    43    Sai 

38    41    51.1 


89  39  42.3 

89  38  03L5 

80  36  56.8 

89  36  4a3 


89  35  4ft  9 

89  34  32.2 

89  33  2a  0 

89  31  41.8 


89    31    0&9 
89    31    07.2 

89    31    0a6 


38 
38 
38 

40 
40 
38 

6a7 

oas 

56.9 

89 
89 
89 

31 
31 
31 

02.3 
01.0 
00.  1 

38 

38 

31.3 

89 

31 

aio 

38 
38 

.17 
3<i 

2a4 
32.0 

89 
89 

31 
31 

32.0 
44.3 

38 

.^5 

47.0 

89 

32 

06.4 

38 

34 

516 

89 

32 

06.1 

38 
38 

34 
33 

02.2 

ia2 

89 
89 

32 
32 

Oft  3 
15l9 

12 


PRIMARY    TRIANGULATION    AND   PRIMARY   TRAVERSE. 


Geographic  positions  along  Southern  Railway  near  Shoal  'Creek, 


station. 


Sboal  Creek,  center  of  bridge  over. 
Road  crossing  north  and  south... 


Latitude. 


Geographic  positions  along  highways. 


»t 


38    32    4&4 
38    32    28L8 


Ixingitudf*. 


89    30    47.^ 
89    29    52.  1^ 


Station. 


Latitude. 


T  road  south  at  large  wooden  cross 

Bartelso,  1.25  miies  southwest  of,  at  T  road  north,  in  southeast  cor- 
ner of  field  owned  l>y  Herman  Soolc;  nail  in  blaze  on  tree  bears  N. 
7G*>  45'  E.,  distant  39.8  feet;  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  25,  1905" 

Murch's  schoolhousc,  T  road  east,  just  south  of,  25  feet  northeast  to 
cross  on  wild-cherry  tree.  31  feet  southeast  to  comer  wire  fence 

Germantown.  T  road  south  1.5  miles  south  of,  33  feet  southeast  to 
cross  on  post 

Center  of  private  road 

T.  1  N.,  K.  4  W.,comersecs.  8,  9,  16,  and  17.  T  road  north 

T.  1  N.,  R.  4  W.,  comer  sees.  7,  8, 17,  and  18,  crossroads,  36  feet  north- 
east to  large  apple  tree,  37  feet  southeast  to  locust  tree 

T.  1  N.,  R.  4  W.,  east  comer  sees.  18  and  19 

T.  1  N.,  R.  4  W.,  comer  sees.  18  and  19  (west  corner),  24  feet  west  to 
cross  on  rail  fence,  T  road  east 

T.  1  N.,  R.  5  VV.,  east  corner  sees.  24  and  25,  T  road  west,  SO  feet  north- 
west to  cross  on  fence,  39  feet  west  to  south  end  of  tile  culvert 

T.  1  N.,  R.  5  W.,  southwest  comer  sec.  24, 0.5  mile  east  of  Damiansville, 
iron  post  sUimped  "  Prim.  Trav.  Sta.  No.  26,  1905" 

Dumiansville.  Catholic  Church  spire 

Dam:ans\ille  schoolhouse.  1.25  miles  west  of  T  road  east,  42  feet  south- 
east to  northwest  corner  of  schoolhouse,  25  feet  southwest  to  north 
end  of  small  bridge 


o 

/ 

tt 

38 

32 

ILO 

38 

31 

44.8 

38 

31 

4L8 

38  31 

38  31 

38  32 

38  32 

38  31 

38  31 

38  3D 

38  30 

38  30 


47.1 
44.2 
16l1 

17.6 
24.9 

27.1 

35i2 

3&3 
3&8 


38    30    4&6 


Geographic  positions  along  Southern  Railway  near  New  Baden. 


station. 


New  Baden,  north-south  road  crossing  about  3  miles  east  of,  Southem 
Rwy.  crossing 

Milepost  34,  private-road  crossing 

New  Baden  station 

Milepost  .'il,  road  crossing  north  and  south  170  feet  west  oif 

North-south  road  crossing  of  Southern  Rwy.  near  southwest  comer 
of  field  of  J.  U.  Fni'se.  iron  post  stamped  *'  l*rim.  Trav.  Sta.  No.  17, 
1905' 


Latitude. 


tt 


38 
38 
38 
38 


31  54.3 

31  53L2 

31  53LO 

31  54.2 


38    31    5&6 


Loo^tude 


89    29 


89  29 

89  30 

89  31 

89  33 

89  33 

89  34 

89  34 


-19 
9 

7.0 


89    38 


Longitude 


89  40 
89  42 
89    43 


89    45    ^ 


MENARD    AND    SANGAMON    COUNTIES. 


TALLULA  aUADRANOLE. 

The  positions  in  the  following  list  were  determined  by  prim 
traverse,  run  in  June,   1905,  by  E.  L.  McNair,  topographer, 
line  begins  at  Browns  Crossing,  on   the  Wabash  Railroad,  at 
w^estern  boundary  of  Sangamon  County,  and  runs  north  on  or  n 
the  county  line  to  about  the  center  of  T.  18  N.,  R.  8  W.,  Men 
County,  thence  east  to  Petersburg: 


n 

h( 

thi 

_ear 

ard 


ILLINOIS, 
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Geotjrn phic  positiona  along  highways. 


station. 


Hag  station,  center  of  track  at  railroad  crossing 

.  si-cs.  Jo  and  '2:2,  nt'ur  quarter  corner  U^lwet^n,  T  road 


Latitude. 


o         r 

39    43 


ste.  10.  mar eentiT  of,  in  triangle  of  roads,  at  T  road 

stam{)e«i   •  I'rini.  Tmv.  SUi.  No.  7,  1905" 

,  near  e«nt«'r  s<-e.  34,  three  corners.  T  road  south 

,  s<cs.  27  and  34,  (iiiarter  corner  In'tween,  T  road  east. 
8«H's.  21  and  22,  qiiarlercorner  ix>tween,  three  comers, 

d  to  nort  h 

.  S4  cs.  0,  10,  1').  and  K).  corner  of.T  road  east 

,  at'cs.  3,  4.  9,  an<l  10.  corner.  T  road  east 

sees.  3  and  4,  quarter  comer  betwtvn,  three  comers, 


39  45 

39  47 

39  48 

39  49 

39  50 

39  51 


e  east  of.  'I\  17  N.,  11.  8  W..  sees.  27,  28.  33.  and  34, 
ilersection  of  roads,  at  northwest  corner,  iron  post 

i.Trav.  Sta.  No.  H,  1905" 

lorlhwest  corner  of  Sunganion  County,  T  road  to  east. 

.  socs.  l.'j,  1(1.  21,  and  22.  corner  of 

,  s4cs.  9,  10.  1.^.  and  10,  corner  of.  T  road  west 

,  8«»cs.  3  and  4.  quarter  corner  Ix'tween,  four  corners.. 

,  R.  S  \V.,  .s<'cs.  4  and  33,  quarter  corner  Ix'tween 

weste rn  |)a rt  sec.  2K.  .< 

'..  sees.  27  and  28,  quarter  comer  l)«HwtH>n,  T  road 

and  Cass  county  line 

,  s«cs.  21.  22,  27,  and  28.  corner  of 

arcs.  15  and  U>.  nuarter  corner  ix»tween,  in  grass  tri- 
of  roj^id  south  and  25  feet  south  of  wnter  of  east-west 
vest  of  farm  house  of  Amos  Shoneweise,  iron  post 

I.  Trav.  Sta.  No.  9,  1905" 

.  sees.  14  and  15.  quarter  comer  lx?tween,  T  road  to 


39 
39 
39 
39 
39 
39 
39 


in  crei'k  bottom 

d  8  VV.,  s«cs.  13  and  18,  quarter  corner  Ixawt^n.  four 


k'estern  part  of  sec.  17 

sees,  loand  10.  quarter  corner  lietween.  T  road  south. 

g  of  Chicago  and  .Alton  K.  K 

>n,  Chicago.   Peoria  and  St.   Louis  Kwy.,  center  of 


53 
53 
54 
55 
57 
57 
58 


27.0 


39    44    2a  7 


5L5 
34.4 

oa5 

1ft  1 
37.4 
2ft7 


39    51    5^8 


14.4 
55l5 
5a6 
51.9 

ia3 

36l0 
5a8 


39    58    54.2 
39    59    2a2 


40  00  3&2 

40  00  3&5 

40  00  5L1 

40  00  3&6 

40  00  39.2 

40  00  3a2 

40  00  3ft5 

40  00  41.20 


Longitude. 


O  / 

89    50 


89  59 

89  50 

89  50 

89  50 

80  50 


89 
89 
89 
89 
89 
90 
90 

89 
80 


89 
89 
89 
89 


50 
50 
59 
50 
50 
00 
00 

50 
50 


56 
55 
53 
51 


04.4 


80    59    04.9 


05l6 
07.0 
02.6 

37.2 
37.8 
3&2 


88    59    38.1 


sal 
3ao 

3ft  8 
4a5 
41.  G 
1&4 
4a6 

42.3 
42.4 


89    50    42.6 

89    58    349 
89    57    2&9 


17.9 
02.8 

oaa 
3a8 


89    50    46.40 


LAKE    COUNTY. 


WAUKEOAN  dUADRAHOLE. 

1906,  L.  E.  Tucker,  topographic  aid,  ran  a  line  of  primary 
)und  the  borders  of  this  quadrangle,  starting  at  Benton 
n  station,  United  States  Lake  Survey,  and  tying  to  pri- 
•se  post  No.  1  of  1904. 

declination,  north  border,  3°  05'  east;  south  border,  2° 
jst  border,  3°  58'  east. 

Geographic  positions  along  highxoays. 


Station. 


tion  station,  U.  3.  Lake  Survey,  in  N W.  }  NW.  \  sec. 
«hip.  Station  mark:  A  stone  post  2^  feet  l>elow  sur- 
ber  directly  over  it  as  a  surface  mark.  Height  of 
IS  65  feet.  Reference  marks:  Two  .stone  posts,  one 
istant  565.9  meters:  one  N.  «i8**  59^  E.,  distant  19.H5 
t  of  ground  at  station  above  mean  level  of  Lake 

feet 

.,  quarter  comer  sees.  7  and  8,  four  corners,  North 
on  northeast  comer;  schoolhouse  on  northwest 

raukee  Electric  K.  U.  and  Winthrop  lIarl>or  road, 


Latitude. 


Longitude. 


42    29    02.88.1 


42    28    44.2 
42    28    4:J.9    i 


87    52    43.35 

87    51     46.8 
87    50    41.9 


1 
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PEIMAEY    TRIANGULATION    AND    PRIMARY    TRAVERSE. 


Geographic  positions  along  Chicago  and  Northwestern  Railway,  Zion  CHty  to  Lak^ 


Station. 


Latitude. 


Zlon  City,  corner  of  Sbiloh  boulevard  and  Elijah  avenue,  northeast 
comer  of  American  Express  ofhce  90  feet  southwest 

Zion  City,  Shiiob  boulevard  and  Chicago  and  Northwestern  Kwy. 
crossing,  west  rail 

East-west  road  crossing _ 

Waulcegan  court-house 

Chicago  and  Northwestern  and  Elgin,  Joliet  and  Eastern  Rwys., 
crossing  of 

Road  crossing,  east  and  west 

Chicago  and  Northwestern  Rwy.  and  Chicago  and  Milwuutcee  Electric 
R.  R.,  overhead  crossing  of 

Chicago  and  Northwestern  Rwy.,  overhead  crossing 

Lake  Forest,  in  southeast  comer  of  city  hall  yard,  comer  of  Forest 
and  Deerpatt  streets;  southeast  comer  of  city  hall  bears  N.  ft3°  30' 
W..  distant  34.5  feet;  northwest  corner  of  Chicago  Telephone  Co.'s 
building  bears  S.  41°  30^  E.,  distant  77.3  feet;  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  12, 1906" 

Chicago  and  North westem  R.  R.  and  highway  crossing 


42  26  59.2 


42 
42 
42 

26 
23 
21 

59.0 
04.8 
36.8  ' 

42 
42 

19 
18 

29.9 
32.2 

42 
42 

16 
15 

4.5.3 
27.7 

42  15  03.9 
42  14  49.4 


Lon 

87 

87 
87 
87 

87 
87 

87 

87 


87 
87 


Geographic  positions  along  highways. 


station. 


Tps.  43  and  44  N.,  Rs.  11  and  12  E 

Tps.  43  and  44  N.,  R.  11  E.,  sees.  36  and  &>  and  1  and  2 

Tps.  43  and  44  N.,  R.  11  E.,  approximate  corner  sees.  35,  34,  3,  and  2. . . 

Des  Plaines  River,  on  south  side  of  town-line  road,  9.8  feet  southwest 
of  corner  of  iron  bridge  across  river;  an  8-inch  oalc  on  opposite  side 
of  road  is  22  feet  north;  iron  post  stamped  '*  Prim.  Trav.  Sta.  No.  13, 
1906" 

Milwaukee  road  and  town  line,  corner  of 

Four  comers  east  of  railroad  crossing 

Wisconsin  Central  Rwy.,  azlmuih  of,  at  station  69,  152°  01'. 

Diamond  Lake,  in  southwest  corner  of  schoolhouse  No.  76,  Union,  5 
feet  north  of  school-yard  corner;  southwest  corner  of  schoolhouse  is 
83.6  feet  northeast;  southeast  corner  of  Wm.  Einzewam's  house  is 
20.5  feet  northwest  by  west;  iron  post  stamped  '"  l*rim.  Trav.  Sta. 
No.  14,  1906  " 

Elgin,  Joliet  and  Eastern  U.wy.,  azimuth  from  station  77,  282°  51'. 

Three  corners,  road  east 

Rockefeller,  Hotel  Cameron.  ccMiter  of  street  crossing 

Wisconsin  Central  Rwy.  and  highway  crossing 

Four  corners 

Tps.  44  and  45  N.,  Rs.  10  and  HE 

Gages  Corners 

Three  corners,  road  west 

Druses  Lake,  at  three  corners  (lOO  feet  north  of  north  shore  of,  oppo- 
site Brown's  cottiige;  fence  corner  on  west  of  road  is  29.5  feet  south: 
blazed  oak  is  26.7  feet  north;  W.  C.  Brewer's  mail-box  post  No.  4  at 
corner  is  22  feet  southeast;  iron  post  stamped  "  Prim.  Trav.  Sta. 
No.  15,  1906  " 

Road  crossing 

T.  45  N.,  R.  10  E..  sees.  1  and  12 

T.  45  N.,  R.  11  E.,  comer  sees.  6  and  7 

Township  corner 

Four  corners,  road  east  and  west,  northwest  and  southeast 

Hickory  Corners,  an  oak  tree  is  35  feet  northeast,  Meth<Kli.»-t  Church 
is  on  southwest  corner,  mail  box  No.  69  is  35  feet  northwest 

Three  comers,  road  west,  pchoolhouse  on  northwest  corner 

Pikeville,  Wis.,  four  corners,  south  si<le  State-line  road,  west  sl«ie 
north-south  road;  fence  corner  on  southwest  corner  is  30  feet  south- 
west   

T.  I  N.,  R.  21  E.,  50  feet  northeast  of  .•^outh  comer  of  sees.  M  an<l  :i'}, 
north  sifle  State-line  road.  SOO  feet  northwest  of  Chas.  Crawford's 
house;  iron  post  stam|ied  '*  Prim.  Trav.  Sta.  No.  1,  1904'" 


Latitude. 

o 

/ 

It 

42 

14 

23.8 

42 

14 

24.2 

42 

14 

24-7 

42 
42 
42 


14  25.6 
14  25.3 
14  25.3 


42  14  29.  1 

42  15  18.5 

42  16  2.').2 

42  17  51.7 

42  18  21.5 

42  19  39.9 

42  20  19.2 

42  21  37.8 


42  22  17.8 

42  23  09.6 

42  24  02.1 

42  24  02.  1 

42  24  54.5 

42  26  ,•«».  4 

42  27  58.  I 

42  28  24.  1 


42  29  44.5 


42  29  42.5 


Lon 


87 
87 
87 


87 
87 
87 


88 

88 
88 
88 
88 
88 
8S 
88 


88 
88 
88 
88 
88 
88 

88 
88 


88 


87 


ALABAMA. 


Gtvgraphic  jtositions  along  highways — CVmtinued. 


Stution. 


jast  comor  see.  20 

r  foniors  150  feet  south  of  cotton  gin  and  (iO  feet 
road 


Iftginaw  LumlK^r  Co.'s  railroad,  250  fwt  northeast 
t  northeast  of  railroad  crossing,  100  fwt  southeast 
>ut  8  fjft  south  of  water  oak  tn»<».  Hluminum  ta>>- 
Aider.  stamped  *•  I'riin.  Trav.  Sta.  No.  1.  1906"... 
eond-elass  road  to  southwest,  10  fe^'t  southwest 

5TP  549.8" 

»  feet  south  to  signpost  marked  "Pelham  11.25 


:  southwest  of  church,  30  f«^t  east  to  well,  15  fw't 
ast  and  northeast,  stump  painted  "VA  551"  on 


Latitude. 


o        / 

33    17 


02.2 


33    17    as.  2 


11,  center  line  of.  public-roud  crossing 

er  comer  north  of  southeast  comer  sec.  12.  forks 

ast 

id  we.st,  20  feet  northeast  to  dead  pine  snag 

^nter  of  bridge  over  northern  fork  of 

■ks  of,  1.5  miles  south  of  Teague  bridge,  second- 
*rest,  10 feet  ejist  to  pine,;{0  fet»t  west  to  pin*'  stump 
ads.  1,5  miles  south  of  Te^igue  bridge,  20  feet  west 

md  signboard  marked  '"  Wilson ville".  .• 

uth  and  southeast.  50  feet  southeast  to  pine,  40 


33  17 

33  17 

33  17 

33  17 

^i  18 

33  18 


07.8 

24.0  ; 

29.5 

37.7 

17.5 
16.6 


e  south  of  Teague  bridge,  public  T  road  west 

•nter  of  Teague  bridge  over,  public  roads  south 
.t<}d  in  1904) 


33 

18  10.9 

86 

36 

33 

17  5().8 

86 

35 

•^i 

17  56.2 

86 

35 

33  17 

33  17 

33  17 

33  17 


21.8 

15.2 

40.2 
57.0 


b3    18    22.9 


I 


Longitude. 


o         /         // 

86    39    2&4 
86    39    27.5 


m  39 

86  38 

86  37 

86  37 

86  36 

86  36 


86  33 

86  33 

86  33 

86  33 


26.6 

44.2 

55.1 

18.1 

53.0 
49.4 

02.1 
30.0 
08.8 

51.3 

25.7 

21.7 
23.8 


86    33    06.8 


CHAMBERS    AND    LEE    COUNTIES. 


ITPELIKA  aUADRANOLE. 


tig  geographic  positions  were  determined  by  primary 
y  E.  L.  MeXair,  topographer,  in  April,  1905.  The  line 
t  Point,  Ga.,  and  runs  northerly  and  westerly  along 
ia  Fredonia  and  White  Plains  to  Penton,  thence  south 
)  Gold  Hill  station,  on  the  Central  of  Georgia  Railway. 
starts  at  Aul)urn  station,  on  the  Western  Railway  of 
runs  via  liigliways  south  to  Wrights  Corners,  thence 
ortherlv  to  Salem,  Ala. 

(ieoijraphic  positions  alang  hi/^hways. 


Station. 


GE()R<-,I\. 


Latitude. 


and  West  Point  K.  K.  station  (Ellis,  1902) 

and  West  Point  1{.  H.  bri<lge  over  Chattahoochee 
?nd  of.  in  capstone  at  north  end  of  shore  pier, 

IK»d  "Anniston  .57.'i  Ft." 

itc  line  crossing  of  West  I'oint  and  Fredonia  road.! 

I 

AL,\HAMA. 

s  northwest  of.  0.12  mile  east  of  hotise  of  E.  L. 
n  north  sidp  of  road  l)et\veen  two  oak  tnn's.  iron 

niston  im  ft.  Prim.  Trav.  Sta.  Xo.  14,  1905" 

bo.x.  T  road  northwesterly 

jouthcast  of.  forks  of  road 

loutheast  of,  forks  of  road  at  signboard  "West 


(.1       »       /' 
32    52    31.8 


32    52     46.4 
;«    54    09.3 


Longitude. 


Off 

85    11    01.6 


85    10    50.  1 
85    11    2a  7 


juthcast  of.  forks  of  roud 
07 2. 


32  54  46.5 

32  55  08.9 

:c>  *»  .m9 

32  57  21.5 

32  58  37.7 


85  12  56.1 

85  13  21.6 

85  14  45.0 

85  15  16.2 

85  16  10.5 
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PRIMARY    TRIANGULATION    AND    PRIMARY   TBAVEB8S 


Geographic  positions  along  highways  in  Wayne  and  WxnfiM  townships 


Station. 


Chicago  Groat  Western  Rwy.  crossing,  T.  40  N.,  R.  9  E.,  Wayne  Town- 
ship, in  NW.  J  sec.  32 

T.  40  N. .  U.  9  E. ,  Way  no  Township,  near  southwest  comer  sec.  32,  road 
comers  east ,  west ,  an<l  south 

T.  39  N. ,  R.  9  E. .  Winfield  Township,  In  northeast  comer  sec.  7,  Chicago 
on'j  Northwestern  Rwy.  crossing 

Chicago,  Burlington  and  Quincy  Rwy.  crossing  of  branch  line  In  east- 
ern part  of  sec.  18,  T.  39  N.,  R.  9  E.  (Winfield  Township) 

T.  39  N.,  R.  9  E. . near  line  ]»etwren  sees.  17  and  18,  Chicago.  Burlington 
and  Quincy  Rwy.  ])ranch  line  from  West  Chicago  to  Aurora,  672  feet 
northeast  of  north-south  road,  in  north  end  of  east  abutment  of  open 
culvert,  aluminum  tablet  stamped  '*  Prim.  Trav.  Sta.  No.  3, 1905". 

T.  39  N.,  R.  9  E^  Winfield  Township,  in  sec.  19,  road  comers  east,  west, 
and  north 

T.  39  N.,  R.  9  E.,  Winfield  Township,  near  center  sec.  32.  four  comers 


Latitude. 


41  54  33.0 

41  53  58.0 

41  52  58.7 

41  51  57.3 

41  52  00.9 

41  50  55.0 

41  49  13.0 


Orographic  positions  along  Elgin,  Joliet  and  Eastern  Railway  in  Naper}ille 


SUtlon. 


Latitude. 


T.  38  N.,  R.  9  E.,  in  eastern  part  of  sec.  5,  Napervillo  Township,  road 
crossing 

T.  38  N..  R.  9  E..  sec.  8,  Naperviile  Township,  Chicago,  Aurora  and 
Elgin  EltHJtric  Rwy.  crossing 

Frontenac  siding.  2  niiies  north  of  crossing  Chicago,  Burlington  and 
Quincy  Rwv.  main  line 

Frontenac  siHing,  1  mile  north  of,  road  crossing 

Frontenac  siding,  road  crossing 

Frontenac  siding,  0.75  mile  south  of.  road  crossing 


41  48  39.1 

41  47  49. 3 

41  4G  3(>.l 

41  45  36.8 

41  44  41.3 

41  43  56.4 


Geographic  positions  along  highway  from  southwest  comer  of  Xapcririlh  Towi 

ward  to  southern  lialf  of  Downers  Grove  Toumship. 


Station. 


T.  38  N.,  R.  9  E.,  Quarter  corner  l)Otween  s<h*s.  33  and  34,  Naperviile 

Township,  Copermagen  Church  on  northeast  comer,  four  corners — 
T.  38  N..  ll.  9  E..  quarter  corner  Ix'tween  stvs.  34  and  35,  Naperviile 

Township,  four  corners 

Road  comers  north,  south,  and  wrst;  quarter  corner  Ijetwwn  sees.  35 

and  3(i,  Naperviile  Town.ship 

T.  38  N.,  R.  9  E..  quarter  corner  In'tween  .sees.  25  and  21),  Naper\'illc 

Township,  road  corners  east,  west,  and  south 

T.  38  \..  K.  10  E.,  in  sec.  30,  Lisle  Township,  road  corners  northwest, 

southeast,  and  south 

T.  38  N..  R.  10  E.,  sec.  30,  400  f<vt  west  of  farmhousi'  of  11.  llaight,  400 

ftvt  east  of  iron  truss  highway  bridp'.  in  capstone  at  north  end  of 

stone   arch   culvert,    Li.sle   Township;  aluminum   tablet    stamped 

"  Prim.  Tra^'.  Sta.  No.  5.  1905  " 

T.  38  N.,  R.  10  E.,  north  part  of  s<'c.  28.  Lisle  Town.ship,  road  corners 

east .  west ,  and  nort h 

T.  38  N.,  R.  10  E.,  in  S\V.  \  sec.  23.  Lisle  Township;  sehoolhouse  on 

nort  heast  corner:  four  corners 

T.  38  N..  R.  10  E..  center  s«'c.  25.  l.ish^  Township:  road  eomiTS  north, 

south .  and  east 

T.  38  N..  Us.  10  and  HE.,  quarter  corner  lH>tw<vn  sees'.  25  and  .'iO.  Lisle 

and  Downers  Grove  townships,  four  corn«rs 

T.  38  N..  R.  11  E..  see.  2f>.  Downers  (irov<'  Town.*«hip,  road  corners  east. 

west .  and  north 

T.  .'W  N.,  K.  11  E..  quarter  corner  lM»twe(Mi  sees.  2S  and  2^.).  Downers 

(J rove  Township:  road  corners 

T.  38  N.,  R.  11  E.,  (juarter  corner  l)etW(H'n  sees.  27  and  28,  four  corners. 


Latitude. 


Of  ft 

1  43  57.7 

I  43  58.5 

1  43  59.5 

1  44  52.0 

1  45  22.7 

1  45  ai-O 

1  45  2.J.1 

1  45  ;».o 

1  4^>  01.7 

I  4.-)  02.8 

1  45  04.5 

I  45  05.4 

1  45  0t>.8 


INDIANA — KENTUCKY. 
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Geographic  positions  along  highways  north  through  Downers  Grove  Township  to  Lombard 

triangnlation  station. 


Station. 

1 

Latitude. 

41     H\    25.4 
41     47     17.  f> 
41     47    44.2 

41     47    44.1 

41     48    3b.  5 

41     49    27.1 
41    50    35.7 
41    51    38.2 
41     52    30.5 

Longitut 

0         / 

87    58 
87    .W 
87    58 

87    57 

87    58 

87    59 
87    59 
87    59 
87    59 

rle. 

T.  38  N.,  R.  11  E..  come^  sees.  15,  Iti,  21,  and  22,  four  comers,  Downers 
Grove  Township 

W  0 

T.  3S  N,. R.  11  E..  corner bpcs.  9, 10, 15,  and  U>,  fourcornors.  Downors 
Oro vft  Townahip 

;v)  0 

GivfQ^  dag  station  on  Chicago,  Burlington  and  Quincy  Rwy.,road 
crossing 

30  9 

Gi^^S^s  flag  station,  0.6  mile  east  of,  in  capstone  at  south  end  of  arch 
colvort.  11  ftt»t  south  of  center  of  south  track,  aluminum  tablet 
stMmppd  *'  Prim.  Trav.  Sta.  No.  4.  1905  " 

49  5 

T.  38  N.,  R.  11  E.,  quarter  comer  Ixjtween  sees.  3  and  4,  Downers  Grove 
To^rnshlp,  four  comers 

X*  8 

R^<1  comers  east,  west,  and  north,  sec.  33,  York  Township,  T.  39  N., 

?7  5 

T.  39  N.,  R.  11  E.,  sec.  28,  York  Township,  four  comers 

?«  0 

Yorlc  Center,  four  comers 

33  4 

T.  39  K.,  R.  11  E.,  on  line  between  sees.  9  and  10,  four  corners 

30  2 

INDIAXA-KEXTUCKY 


PRIMARY   TRAVERSE. 


^ABK,  FLOYD,   AND  HARRISON  COUNTIES,   IND. ;  BULLITT,  JEFFERSON, 

AND   OLDHAM    COUNTIES,  KY. 

LOUISVILLE,  KEW  ALBANY,  PROSPECT,  AND  KIVERVIEW  aUADBAKOLES. 

The  following  geographic  positions  were  determined  by  primary 
traverse  run  in  1904  by  J.  R.  Ellis.  The  line  starts  from  the  Louis- 
^lle  Blind  Asylum,  a  triangnlation  station  of  the  United  States  Coast 
w\ci  Geodetic  Survey,  and  runs  southward  on  the  Louisville  and  Nash- 
^^Ue  Railroad  to  Shepherdsville,  thence  eastward  via  highways  to 
^tount  Washington,  thence  northward  via  highways  to  Anchorage, 
whence  westward  over  the  Louisville  and  Nashville  Railroad  to  the 
^^a.rting  point  at  T-<ouisville.  A  line  was  also  run  from  Mount  Wash- 
^p^on  southeast  to  Smithville  and  return.  A  spur  line  was  nm  over 
'highways  from  Shepherdsville  west  via  Capio  to  West  Point ;  also  one 
^om  Anchorage  northeast  over  the  Louisville  and  Nashville  Railroad 
^o  Beard,  and  thence  northward  along  highways  via  Brownsboro  and 
Skylight  to  Westport. 

In  1905  C.  B.  Kendall  ran  two  lines  of  primary  traverse — namely, 

fi'om  Anchorage  to  Hatton  and  from  Smithville  to  Gudgel,  on  the 

^I'ankfort  quadrangle — in  order  that  the  positions  determined  by  Mr. 

'^llis  on  the  I-<ouisville  astronomic  datum  could  be  reduced  to  the 

'     ^'lited  States  standard  datum.     A  correction  of  —2.38"  in  latitude 

and  4-3.16"  in  longitude  has  therefore  been  applied  to  the  original 

^^^puted  values  to  reduce  them  to  the  United  States  standard  datum. 

■^Ir.  Kendall  also  ran  lines  of  traverse  in  Indiana  around  the  borders 

Pf   the  Prospect,  New  Albany,  and  Riverview  (|uadrangles,  tying  to 

.   ^2f5tport  and  West  Point,  and  thus  closing  circuits  on  traverse  posi- 

''^^^  "  located  by  Mr.  Ellis  at  those  places. 
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PRIMARY   TRIANGULATION    AND   PRIMARY    TRAVERSE. 


LOUIBVILLE   AND   PROSPECT   QUADRANGLES   (BULLIIT,  JEFFERSON,   AND   OLDHAM  CX>UN'- 

TIES,   KV.;   CLARK    AND   FLOYD   COUNTIES,  IND.)- 

I.«>iiiHvllle  <|iuMlrHnf(le  (Bullitt  and  J«ffertM>n  countlen*  Ky.). 

Geographic  jxmtions  at  lA)Hisvillc. 


station. 


liOiiiavillo,  niiml  Asylum  triangulat  ion  station,  contor  of  cupola 

LouinvillM,  Story  struct  crossing  of  I^uisville  and  Nashvlllo  R.  R. 

(Short  Lino  division) 

Louisvillo,  Catholic  rathc<iral.  Fifth  and  Walnut  stipets,  triangula- 

tion  station.  ct»nt^^r  of  spim 

Louisville.  Ohio  River  survey.  United  States  Amiy  Engineers  (1903), 

station  (i02  M  +285  feet 


latitude. 


38  l.*)  23.07 

88  iri  18.4 

38  15  05.63 

38  15  z\.m 


longitude. 

STf  12  47.« 

85  43  413 

85  45  £00 

85  45  5177 


Geographic  positions  along  Lonisville  and  Nashville  liaUroad  betwe4m  Highland  Park 

and  ShepherdsvUle. 


Station. 


Latitude. 


Milepost  179 

lloertz  station,  road  crossing 

Private  road  crossing  east  and  west 

South  Park,  road  crossing  at  section  hou8i» 

South  Park,  in  southwest  comer  of  field  owned  l)y  South  Park  Co., 
south(>a.st  comer  of  Louisville  and  Nashville  R.  R.  station  bears  7* 
W. ,  distant  112  fwt;  cross  on  stone  wall  to  south  end  of  culvert  bears 
N.  fiO°  W.,  distant  19.7  feet;  ci'mented  in  stone,  aluminum  tablet 
stamped  "  Prim.  Trav.  Sta.  No.  31" 

Coral  Itidge  station,  road  crossing , 

Riley  triangulation  station.  United  States  Coast  and  Geodetic  Survey, 
on  knob  owned  by  W.  IL  Riley,  Brooks  post  ofllco  station  mark;  a 
stone  post  24  by  4  by  4  inches,  set  in  ground  above  an  earthenware 

. .  pyramid ' , 

Brooks  station,  road  crossing  1.5  miles  north  of 

Brooks  station,  road  crossing 

Fox  Ridge,  station  board 

IItib«Ts  station 

Pike  crossing 

Private-road  crossing 

Shrphenlsville.  in  northwest  corner  of  court-hous(i  yard,  northwest 
corner  of  water  table  Ix'ars  R.  23"  4()'  E.,  liistjint  77.7*  fe<»t:  northwest 
eonuT  of  coiirt-hou*!*'  yard  Is  2.2  feet  northwest;  iron  post  set  42 
inches  in  tho  ground,  stamp<'d  *'  Prim.  Trav.  Sta.  No.  22" 


38  09  37.4 

38  08  16.9 

38  07  34.5 

38  06  57.0 


38    06    34.9 
38    05    32.7 


38  05  29.21 

38  04  57.8 

38  03  39.3 

38  02  40.5 

38  01  50.7 

38  00  58.0 

38  00  21.2 


Longitude. 


85  44  57.8 

85  44  36l3 

85  44  2i« 

85  44  14.9 


85    44  18.4 
85    43  X2.1 


85  42  49.^ 

85  43  0"-'' 

85  42  .^•* 

8.-,  42  ^* 

85  42  3i2 

85  42  Hi 

«.>  42  3a  3 


37    .W     lti.6    '      W    42   ■».* 


(hogrdphic  positiona  along  highways. 


station. 


].iatitude. 


Shi'pherdsville,  1.2.')  miles  east  of,  T  road  northwest .  4.S  fe«'t  west  to  mail 
box.  40  fi'f't  north  to  cross  on  gat  ••post 

Floyds  Fork,  (■••nter  of  bridg«'  over 

T  roatl  northwest.  4(>feet  w(*st  to  cross  on  tejeplione  j)ole.  2.'»  ftvt  south 
to  cross  on  fence  post 

Pleasant  drove  .srliool house,  T.  Wise's  nmil  l)o\  cm  teN'phon<*  ]>ole 

Stallings's  (William)  ganlen.  at  northwest  comer  of.  nail  in  blnzinlwal- 
nut  trcH'.  l)ejirs  N.  :i'{"  .30'  W..  distant  44.2  fe<>t:  northwj'st  comer  of 
Stallings's  house  bejirs  .S.  7h''4(>'  F...  distant  I't^iA  fei't;  iron  [mst  set  40 
inches  in  ground.  slamp<Hl  "Prim.  Trav.  Sta.  .\o.  ,V>" 

Bethel  Church.  T  road  north  at,  .'i7  feet  west  to  W.  Boss's  mail  box,  1') 
feet  south  to  comer  stone  on  south  sitle  of  road 

Koad  south,  is  feet  southeast  to  H.  II.  Hall's  mail  box,  44  feet  south- 
west to  cross  on  comer  fence  post 

Mount  Washington,  road  .southeast  (»..')  mile  .southwest  of.  1.')  feel  north 
to  cross  on  board  fence,  'A)  f«?et  east  to  ero.«»s  on  comer  fejui'  post 

Mount  Washington,  interswtion  of  roads  in  south  part  of,  27  fwt  east 
to  telephone  i)ole,  4H  feet  north  to  telephone  i>ole 

Road  southwest,  1.')  f«H»t  north  to  cross  on  fence  post.  2.")  feet  southwest 
to  cross  on  comer  post 

Blacksmith  shop,  crossroads  at, :«  feiU  southeast  to  romer  fetu-e  post. 
.'W  feet  southeast  to  arrow  on  fence 


37  .''.9  53.2 
;«  00  21.2 

38  (K)  42.8 
38  01  14.7  ; 


:«  01  3t».3 

38  01  .-»5.5 

38  02  U.7 

38  (rj  33.5 

:W  02  49.9 

:W  03  24.8  ' 

38  03  57.x  . 


Longitu'ie. 


W    41    **-' 
S.->    40  M.l 


W  35  4S-»' 

M  34  1*-* 

ST.  32  53-* 

85  S2  31* 

M  30  r^  * 

85  W  ^''' 


INDIANA — KENTUCKY. 
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Oeographie  pcmtions  along  highways — Continued. 


Station. 


)ffice.  0.5  mile  northeast  of  T  road  northwest,  24  feet  east  to 

fence  post  36  feet  north  to  persimmon  sapling 

least  at  branch.  24  feet  east  to  cross  on  picket  fence,  36  feet 

it  to  arrow  on  fence 

road  wMt  1  mile  southwest  of.  900  feet  northeast  of  school- 


!erson  county  line,  stone  platform  in  front  of  brick  house 

ad,  30  feet  south  to  walnut  tree,  60  feet  northwest  to  cross  on 

amore  tree 

t-office,  1.2  miles  south  of,  in  comer  of  field  of  O.  E.  Georger; 
t  comer  of  Georger's  house  bears  N.  10°  40'  E.,  distant  147.2 
ss  on  foundation  to  stable  bears  S.  60°  20^  W.,  distant  ^^.6 

I  post  stamped  "Prim.  Trav.  Sta.  No.  37" 

rk,  south  end  of  covered  bridge  over 

t  (Thomas)  residence,  small  pasture  in  front  of,  center  of  gate 


to-oak  tree,  cross  mark  on 

1, 50  feet  south  to  comer  stone  of  fence,  28  feet  northwest  to 

comer  fence  post 

,  30  feet  northwest  to  cross  on  comer  rail  ifence,  16  feet  east 

locust  tree 

d,  south  at  Taylorsville  pike.  18  feet  north  to  cross  on  fence 

feet  southeast  to  cross  on  telephone  pole 

ition,  crossing  of  Southern  Rwy.  0. 25  mile  east  of 

lU  bridge 

t,  25  feet  southeast  to  mail  box,  20  feet  northeast  to  east  end 
Ivert 


n,  cross  streets  at  Methodist  Church,  41  feet  southwest  to 

ip,  30  feet  southeast  to  cross  on  telephone  pole 

}t,  34  feet  southwest  to  stone  gatepost,  19  feet  southwest  to 
comer  yard  fence  post 


Latitude. 

38    04    39.8 

38    05    15.8 

38    05    35.5 
38    05    56.5 

38    06    27.1 


38  07 

38  07 

38  09 

38  09 

38  09 

38  10 

38  11 

38  11 

38  12 

38  13 

38  14 

38  15 


18.8 
55.6 

02.3 
27.2 

59.6 

36.6 

08.4 
54.1 
32.0 

52.8 

41.9 

18.8 


Longitude. 

85    29    53.1 

85    29    04.9 

85    28    31.8 
85    29    11.9 

85    30    05.7 


85  30 

85  31 

85  30 

85  29 

85  31 

85  32 

85  32 

85  31 

85  31 

85  31 

85  .32 

85  32 


10.0 
05.9 

.^3.2 
55.2 

09.6 

02.9 

09.0 
38.5 
43.3 

49.6 

2.M 

38.4 


'aphic  positions  along  highways  bHween  Mount  Washington  and  Smithville. 

[Double  spur  line.] 


Station. 


ishington,  road  northeast  1.3  miles  southeast  of,  48  feet  to 
comer  fence  post,  42  feet  southeast  to  cross  on  comer  rail 

h,  21  feet  west  to  mail  box,  30  feet  southeast  to  cross  on  fence 

,  in  lot  at  north  comer  of  J.  W.  Markwell's  front  yard;  north- 

ner  of  Markwell's  house  bears  S.  8°  45'  E.,  distant  86.9  feet; 

comer  of  tpp  comer  stone  to  wall  on  opposite  side  of  road 

53°  15'  E.,  distant  55.1  feet;  iron  bench-mark  post  set  36 

ground,  stamped  "Prim.  Trav.  Sta.  No. 36" , 


Latitude. 


38    01    53.0 
38    01    07.6 

38    00    46.2 


Longitude. 

85    31    39.9 
85    31    20.1 

85    30    52.4 


quadrangle  (JeflTeriMiii  and  Oldham  countieH,  Ky.;   Clark  and  Floyd  countieH, 

Ind.). 

ic  positions  along  the  Louisville  and  Nashville  Railroad  between  Anchorage  and 

Louisville,  Ky. 


Station. 


.  in  circular  park  about  300  feet  northwest  of  club  house;  top 
one  gatepost  to  entrance  to  Clark  property  bears  N.  79°  15' 
,nt  106.3  feet;  south  rail  of  south  track  at  road  crossing  near 
rs  N.  55°  30'  E.,  distant  61.8  feet;  iron  post  stamped  "  Jprim. 

I.  No.  38" 

tation 

,  road  crossing  540  feet  west  of 

ke  crossing  380  feet  west  of 

station,  north  track  opposite 

WBt  In  northeast  comer  of  public  school;  northeast  comer  of 
isebearsS.  30°  40' E.,  distant  171.1  feet;  south  rail  of  L.  and 
ioR.  R.  bears  N.  10.6 feet;  in  stone  post  set  in  ground,  tablet 

*•  Prim.  Trav.  Sta.  No.  41" 

road  crossing  at  entrance  to  city  reser\oir 

II.  310—07 3 


Latitude. 


38  15  47.4 

38  16  10.8 

38  16  10.5 

38  15  41.7 

38  15  29.4 


38 
38 


15 
15 


10.2 
15.3 


Longitude. 

o 

/ 

/» 

8.5 

32 

19.2 

85 

33 

16.2 

85 

34 

40.3 

85 

36 

25.1 

8.5 

37 

48.3 

85  39  37.0 
85  40  51.1 
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FBIMAKT   TRIANGITLATION    AND   PRIMABY    TRAVERSE. 


Oeographie  pontiom  ahng  Louisville  and  NdihviUe  Railroad,  Anthoragt  to  Bean 


station. 


Latitude. 


Longiti 


ForaBt  station,  road  crossing  0<33  mile  south  of 38  15  68.0. 

O'Bannon  station,  road  crossing  900  feet  north  of 38  17  18.8' 

Pewee  Valley  station,  road  crossing  about  300  feet  west  of 38  18  31.8 

Beard,  road  crossing  at  station 38  10  22.3 


85  31 

85  30 

85  29 

85  28 


Geographic  positions  along  highway.  Beard  to  Westport  {Kenhuky). 


Station. 


I 
Latitude.  Longit 


Beard.  V  roads  2  miles  north  of.  20  feet  cast  to  cross  on  fence  post,  40 
feet  northeast  to  cross  on  sycamore  tree 

Brownsboro,  in  southeast  comer  of  schoolhouseyard;  northeast  cor- 
ner of  east  stone  gatepost  to  entrance  to  school  yard  bears  N.  41^  50' 
W.,  distant  87.3  feet;  cross  cut  on  southeast  comer  of  foimdation  to 
schoolhouse  l>ears  N.  %**  20^  £.,  distant  262.3  feet;  iron  post  stamiied 
"Prim.  Trsv.  8U.  No.39" 

Si)cers'8  (J.  T.)  residence,  intersection  of  pilcce,  16  feet  southeast  to  cross 
on  telephone  pole,  27  feet  north  to  mall  box , 

(^enter  of  gate  at  north  end  of  lane,  county  road  niters  gate 

Turn  of  road  at  northeast  comer  of  small  bridge 

T  road  southwest  at  two  gates,  comer  stone , 

Crossing  of  I^ouisville  pike  and  dirt  road  at  church,  27  feet  west  to  mail 
t»ox,  37  feet  cast  to  cross  on  telephone  pole 

Skylight,  road  northwest.  30  feet  north  to  comer  fence  post,  24  feet 
southeast  to  northwest  comer  blacksmith  shop 

Road  south,  24  feet  north  to  cross  on  board  fence,  33  feet  southwest  to 
cross  on  beech  tree 

T  road  north,  !.*>  feet  southwest  to  cross  on  telephone  jMle,  27  feet 
northwest  to  cross  on  comer  fence  post 

Westport,  cross  on  face  of  south  gatepost  to  gate  across  road 

.Westport,  center  of  crossing  of  Main  and  Third  streets 

Westport.  in  northeast  comer  of  public  sc'hool  prrounds;  cross  on  stone 
foundation  at  northeast  comer  of  schoolhouse  bears  S.  15°  10*  W., 
distant  140  feet:  northwest  comer  wall  to  cemetery  bears  S.  32"  .W 
?^.  distant  130.3  feet;  iron  bench-mark  post  stamped  "Prim.  Trav. 
Sta.  No.  40  " 
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38    21    27.0 
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The  follownn^  ^oofyraphic  positions  on  the  United  States  stam 
(latum  \vere  obtained  from  primary  traverse  run  in  1905  by  C 
Kendall,  field  assistant.  The  line  starts  from  Loiusville,  Ky., ' 
position  of  cupola  of  the  Catholic  Cathedral,  near  comer  of  Fifth 
nue  and  Walnut  street  and  runs  north  alono;  Fifth  avenue  to  ( 
River,  which  was  crossed  by  triangulation  into  Jeffersonville. 
line  then  follows  the  Pittsburg,  Cincinnati,  Chicago  and  St.  I 
Jlaihvay.  north  to  f)haney  station,  thence  east  along  public  high\ 
to  Westport,  Ky.,  closing  on  traverse  position  at  that  place. 


Oe<fgraphic  jMsUion  at  JefffmonvilJe,  Ind. 


Station. 


Latitude. 


liongit 


Jetrersonviile,  crossinR  Haltimorc  und  Ohio  South wej<tcm  iind  Penn- 
sylvania Inter-rrhan  K.  Uh.,  center  of  tracks 


38    16    26.6 


o 

83 


INDIANA KENTUCKY. 
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Geographtc  positions  along  Pittsburg,  Cincinnati,  Chicago  and  St.  Louis  Railway 

(Indiana). 


Station. 


Latitude. 


JeffenoQTille,  crossing  Baltimore  and  Ohio  Southwestern  R.  R.  and 
Pittsbarg,  Cincinnan,  Chicago  and  St.  Louis  Rwy,  center  of 

JefferronviBe,  2.2  miles  north  of,  road  crossing,  center  of  track 

Pennsylvania  and  Baltimore  and  Ohio  R.  Rs.,  crossing,  500  feet  north 
of,  center  of  track  at  road  crossing 

CenMntTtUe  station,  0. 7  mile  south  of,  road  crossing,  center  of  track  . . 

CemeotTille  station,  200  feet  north  ci,  pike  crossing,  center  of  main 
track. 


Longitude. 


Cementville,  1.5  miles  north  of,  road  crossing,  center  of  track 

Seliersburg  station.  ISO  feet  south  of,  street  crossing,  center  main  track. ' 
SeUenburg.  at  south  end  of  station,  iron  post  stamped  "  Prim.  Trav.  | 

Sto.  No.  1, 1905'  

Speeds  station,  250  feet  south  of,  road  crossing,  center  of  track 

Speeds  station,  1  mile  north  of,  center  of  track  at  second-class  road  i 

ciossiiig I 

HUepost "  L  14."  500  feet  south  of,  road  crossing  and  east-west  town-  > 

ship  line,  center  of  track 

Milepost  "  L  15."  800  feet  north  of,  road  crossing,  center  of  track 

Kilepost "  li  16,"  400  feet  south  of,  second-class  road  crossing,  center  of 

tnu:k. 


38  16  59.7 

38  18  13.5 

38  19  11.3 

38  20  23.4 

38  20  59.4 

38  22  laS 

38  23  4a9 

38  23  42.5 


Ifonidiis  station,  475  feet  north  of.  Main  street  crossing,  center  of  track. 

Ctaoey  station,  road  crossing,  center  of  track 

Chaoey  station,  in  northeast  comer  of  intersection  of  public  crossroads, 
90 feet  east  of  Chaney  station  signal  tower.  95  feet  northeast  of  road 
crowing,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  2, 1905" 


38 

24 

4a5 

38 

25 

3ai 

38 
38 

26 
27 

319 
39.0 

38 
38 
38 

28 
29 
30 

1&4 

oa8 

24.6 

38    30    25.2. 


85  44  37.8 

85  45  05.2 

85  45  04.6 

85  44  52.5 

85  44  45. G 

85  44  46.0 

85  45  01.2 

85  45  01.6 

85  45  08.8 

85  45  17.9 

85  45  4&8 

85  46  0a6 

85  45  52.5 

85  45  42.1 

85  45  53.7 


85    45    52.9 


Geographic  positions  along  highways  on  north  border  of  quadrangle  {Indiana) 


Station. 


(^Ij^y.  1.7  miles  northeast  of  station,  in  southeast  comer  of  intersec- 
tion of  four  comers,  township  line  between  Monroe  and  Union  town- 
ships. 


^l"w  comers  at  top  of  hill,  public  T  road  to  northeast,  30  feet  south- 

J^  to  telephone  pole.  20  feet  southwest  to  telephone  pole 

^^QTch  and  cemetery,  0.5  mile  west  of,  four  comers,  30  feet  southeast  to 

«k,  12  feet  north  to  old  siatepost 

^^'i^^n  and  cemetery,  I  mile  east  of.  three  comers,  T  road  northwest, 

,J**rter  of  triangle 

*™ corners,  public  T  road  to  southwest,  40  feet  south  to  walnut,  40 

-J**  northwest  to  walnut 

iTOscornsfa  at  white  house.  50  feet  southeast  to  apple  tree,  30  feet 

«JJ2*tocoiiierfront  yard  fence..: 

^J^fomersat  small  two-story  house,  about  3  miles  north  of  Charles- 

BnS?' '''  "***^  ^  northwest,  telephone  pole  at  comers 

SR®*  ^nilk  station.  1  mile  east  of,  four  comers,  40  foet  north  to  post 
"."et  south  to  post 


2R?  ™^  sUtlon,  1.25  miles  east  of, 

?'5^fie  set  at  west  edge  of  road,  cai 

nS?  "139" 


four  comers.  560  foet  northeast 
carved  on  top  "  N  R'  and  on  east 


U?!*  3^,  i.25  miles  northwest  of,  three  comers,  public  T  road  east, 
ci^^Jplanted 

30?^  tiiW,  three  comers,  T  road  west  up  hill,  50  feet  east  to  ice  house, 
fim.i?>  ^«t  to  sycamore. 


^^J^^,  store  and  post-oiBoe,  300  feet  northeast  of,  at  west  edge  of 
jj^^  tryskd  at  second-class  road  to  west  and  bend  of  main  road  to  east , 


rJJt*  XW)8t  stamped  *'  Prim.  Trav.  Sta.  No.  3. 1905" 
f^J^*4. 1.5  miles  northeast  of,  three  comers,  T  road  to  southeast,  40 


'>sta  ^^^J***  to  cl*"'  30  feet  northwest  to  sweet  gum 
^jZ^  l>f)stHofl9ce,  2.1  miles  northwest  of,  four  comers,  20  feet  south  to 

'eg^^^*"  post  of  wire  fence,  40  feet  west  to  comer  of  garden 

103    f*^*t-oflBoe,  1  mile  northwest  of,  fourcomers,  intersection  of  sees. 

egjl  *Oi  123,  and  124,  Owens  Township,  stone  planted 

f^  X^oistrotOcB,  fourcomers,  25  feet  north  to  comer  of  wire  fence,  25 

Dion   ^ert  to  telephone  pole 

»1<M»  XV)8t-oflBoe,  well  at  four  comers 

tij^  X><Mt-o(Doe,  0.9  mile  southeast  of.  forks  of  pul)Iic  roads  southeast 

all  r-^^^*«t,  30  feet  south  to  comer  of  fence,  20  feet  north  to  locust 

Qll^  *>eek,  center  of  covered  bridge  over 

to  fc^*k,  bridge,  0.6  mile  southeast  of,  T  road  south.  40  foet  southeast 

W^*^"**'  W '®fi*  ^f^^  to  sycamore 

8t%.C55rt,  Ky.,  station  577  H+3200  foet,  Ohio  River  survey.  I'nited 
Army  engliieers 


Latitude. 


Longitude. 


o  /  // 

38  3}  5a  2 

38  31  41.7 

38  31  4a  a 

38  30  59.0 

38  30  15i2 

38  29  4L2 

38  29  09.0 

38  28  54.8 

38  28  58.0 

38  29  19.6 

38  28  52.4 


38  29 

38  30 

38  3D 

38  29 

.38  29 

38  30 

38  29 

38  29 

3S  2<< 

38  29 


2L4 
17.2 
41.6 
5a2 

oa6 
oai 

26.6 
22.7 

01.8 

oao 


Of" 

85  45  26.6 

85  44  17.0 

85  43  31.  1 

85  42  26.3 

85  41  42.2 

85  40  49.8 

85  40  0(i.l 

85  39  03.5 

85  38  57.  K 

85  38  19.  S 

85  37  35.0 


85  36 

85  .35 

85  34 

85  33 

85  33 

85  31 

85  .30 

85  30 

85  29 

85  28 


2ao 

Oft  8 
3a8 

4a  0 

02,4 

32.8 

56.  I 
06.3 

.32.  8 

42.4 
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PRIMART   TRIAKOULATION   AND   PRDCABY   TBAVBB8E. 


N£W  ALBANY  AND  RIVERVIBW  QUADRANGLES  (FLOTD  AND  HARRISON  COUKTU 

BULLITT  AND  JErPERSON  COUNTIES,  KT.)- 

The  following  geographic  positions  on  the  United  States  stf 
datum  were  obtained  by  primary  traverse  run  in  1905  by  C.  B 
dall,  field  assistant.  The  line  starts  with  an  adjusted  posit 
JefTersonville  and  follows  the  Pennsylvania  Interurban  Railr 
New  Albany,  thence  west  along  the  Southern  Railway  to  a  po 
miles  west  of  Georgetown,  where  the  line  turns  south  and  follow 
lie  highways  along  the  west  horder  of  the  Riverview  quulrang 
is  tied  to  a  primary-traverse  position  at  West  Point. 

New  Albany  Qtmdnuig^le  (Floyd  County.  Ind.). 

Geographic  positions  along  Pennsylvania  Interurban  Railroad. 


station. 


latitude. 


Jefferson ville,  croBsing  Baltimore  and  Ohio  Southwestern  and  Fenn-  < 

svlvanla  Interurban  R.  Rs..  center  of  tracks 

Jefferson  ville,  Beckett  strpt^t  crossins.  center  of  tracks 

New  All)any,  Baltlmon>  and  Ohio  Southwestern  R.  R.  station,  1.1 

miles  east  of,  road  crossing,  north  rail  of  south  track 

New  Allwiny,  near  Baltimore  and  Ohio  Southwestern  Rwy.  station, 

center  of  railroad  intersection  of  Main  and  Vinoennes  streets 

New  AllMiny,  at  end  of  t*enrsylvania  Interurban  R.  R..  State  street 

crossing,  center  of  north  main  track 


dec  graphic  positions  along  Southern  Railway. 


Station. 


New  Albany,  at  west  edge  of,  Budd  road  crossing,  center  of  track 

New  Albany,  Southern  Rwy.  station.  2  miles  west  of,  road  crossing, 

center  of  truck ' 

Duncan  Ilill  tunnel.  !.(>  miles  southeast  of,  pike  crossing,  center  of  i 

tmck 

Duncan  Hill  tunnel,  0.4  mile  southeast  of,  pike  crossing,  center  of  track. ' 
Duncan  station.  0.2.5  mile  southwest  of,  Dimcan  |K>st-o^C(>  and  store  of 

J.  U.  Nichols,  nt  .southeast  comer  of  store,  on  north  edge  of  Rdwards- 

ville-deorgetown  pike  and  300  foi't  south  of  center  of  main  track  of 

Southern  Rwy..  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  4.  1*X)5".. 
Dunoin  poRt-olFice,  100  feet  east  of.  public-land  survey  comer,  229  feet 

south  of  Southern  Rwy * 

(leorgi'town  station,  l.o' miles  southea.st  of,  pike  crossing,  center  of 

truck 


Georgetown  station.  tiSO  feet  east  of.  strwt  crossing,  center  of  tniek. 
Oeoigetown  station,  l.O  miles  west  of,  road  crossing,  center  of  track 


Lor 
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(rt'ographir.  ]>osifions  along  highways. 


I 


Station. 


Latitude. 


Georgetown,  about  1.2')  miles  west  of,  T  roatl  south 38    17    Oil  1  , 

Georgetown,  1.25  miles  west  of.  0.2  mile  south  of  Southern  Rwy..  T  road  , 
south  on  T.  ,'iS,.  R,  .5  E.,  north-south  county  and  si-ction  line  l»»'tween 
s*x;a.  5  and  6.  in  .southeast  comer  of  junction,  iron  post  stani{M.'d  I 

*' Prim.  Tmv.  Sta.  No.  .5.  1905" :»    17    05.9  i 

T.  3  S.,  R.  .">  E.,  comer  .sees.  5,  6.  7,  and  8.  stone  nt  lK»nd  of  road  to  \v»»st .       :«    16    21. 6 
Thn»ee«»mers.  public  T  nwd  to  south,  stone  on  nortlu'dpc  of  roa«l  ...       :W    16    21.7 
Four  comers,  crossing  of  (Jeorgi»town-Lanesville  road  and  New  .M-  > 
bftny-(\)ry<lon  old  .stAg<>  road,  20  f«H?t  northwest  to  comer  shop,  m 

f«rt  south<?ast  to  walnut  tree ."W    15    4a  4 

I 


Lor 

S5 


85 
85 
S6 


86 
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Rivervtew  Quadrang^le  (Hanison  County,  Ind.;  Bullitt  and  JefferHon  counties,  Ky.)* 

Geographic  positions  along  Louisville  and  Nashville  Railroad  between  Louisville  and 

Highland  Park  (Kentticky), 


Station. 

Latitude. 

Longitude. 

LouisTill^,  Oak  street  crossing  Louisville  and  Nashville  R.  R 

o           /            // 

38    14    07.4 

38    12    52.6 
38    11    5a  1 
38    11     15^2 
38    10    33.5 

0             /             // 

85    46    06.2 

Louisville,  crossing  of  Louisville  and  Nashville  R.  R.  and  Southern 
Rwy.,  Park  avenue,  west  track 

85    45    5a2 

South  Louisville,  station 

85    45    35.6 

Highland  Park,  station 

85    45    24  0 

Hi^iland  Park,  road  crossing  1  mile  south  of 

85    45    12. 9 

Geographic  positions  along  highways  from  Shcpherdsville  to  Riverview^  in  Kentucky. 


Station. 


ShepberdBville,  road  northwest  1.25  miles  west  of,  68  feet  southwest  to 

cross  on  pine  tree.  42  feet  northeast  to  cross  on  post-oak  tree 

Bullitts  Lick,  crossroads,  33f  eet  north  to  cross  on  comer  fence  post,  42 

feet  east  to  cross  on  board  fence 

Crossroads,  at  store  and  blacksmith  shop,  70  feet  southwest  to  front 

gate  to  church,  36  feet  north  to  post  with  horseshoe  nails  in  it 

Forks  of  rood,  at  southeast  comer  of  J.  T.  Martin's  orchard,  25  feet  to 

cross  on  small  pine  tree,  36  feet  north  to  cross  on  telephone  pole  . . . 
JiJter  (George)  house,  arrow  painted  on  gatepost  at  entrance  to  lane. 
Bsrrallton,  1.5  miles  southwest  of,  in  yard  to  R.  D.  Snellen's  residence; 

wuthea^  comer  of  house  bears  N.  75°  ly  W.,  distant  121.6  feet:  nail 

in  blaze  on  south  face  of  sycamore  tree  30  inches  in  diameter  bears  N. 

v>  W  E.,  distant  130.8  feet:  iron  post  stamped  "  Prim.  Trav.  Sta. 

No.  33" rr. 

Jpter  (Harden)  farm,  arrow  on  gatepost  to  entrance 

Moore's  store,  T  road  south,  18  feet  south  to  northwest  comer  of  porch 

to  store,  32  feet  north  to  cross  on  gatepost 

J^Pio.center  of  small  bridge  0.25  mile  northeast  of,  at  road  southwest, 
unffin  (John)  residence,  cross  on  telephone  pole  on  south  side  of  road. 
ftOftd  crossing,  under  trestle  to  new  railroad : 


_   

1 

Latitude. 

o 

f 

ft 
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59 
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38 

00 

05l9 

38 

00 

02.8 

38 
38 

00 
01 

24  3 
3a  8 

38 
38 

01 
01 

3a6 
09.2 

38 
38 
38 
38 

CO 
00 
01 
00 

2a  2 
3L2 

oai 

50.4 

Longitude. 


O  f  tf 

85  44  laO 

85  45  laO 

85  45  52.7 

85  46  5&9 

85  48  26l9 


85  49  12.1 

85  50  42.7 

85  51  36.2 

85  52  29  1 

85  53  3a9 

85  54  17.6 


^(ographic  positions  along  Louisville  and  Nashville  Railroad,  Rirerview  to  West  Point 

(Kentucky). 


Station. 


Latitude. 


Sjjr^ew,  road  crossing 

Wftrt'^®^' Pri^*^  roadcrosslng  1  mile  south  of 

J?  '*oint,  in  northwest  comer  of  public  school  grounds,  northwest 
oonierof  brick  foundation  to  schoolhouso  bears  8.  27*»  lO'  E.,  distant 
£•  'Get;  southwest  comer  of  stone  foundation  to  Christian  Church 
SJ*»^  N.  13«  3y  E.,  distant  13.6  feet;  Iron  post  stamped  *  *  Prim.  Tiav. 

^2f-  No.  34" , 

®"'  I*oint,  center  of  crossing  of  Bach  and  Carter  streets 


38    01    2a  4 
38    00    45l5 


37    59    52.7 
37    50    55l5 


Longitude. 


85    54    57.6 
85    55    3a5 


85    56    58.8 
85    56    47.4 
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PRIMARY    TRIANGULATION    AND   PRIMARY   TRAVERSE. 


Geographic  positions  along  highways  {Indiana) . 


station. 


Lanesvitte,  1.3  miles  north  of,  forlcs  second-class  road  to  southeast,  40 
feet  east  to  oak  tree  at  gate 

Lanesvlllc.  0.8  miio  north  of,  iron  gas  pipe  driven  in  ground  at  bend  of 
road  to  south,  2%  feet  southeast  of  ford  of  small  croeic 

Lanesville,  crossing  of  New  Albany-(^orydon  pike  (main  street),  and 
Georgetown- Black  Creek  road,  25  feet  soutliwest  to  northeast  cor- 
ner of  Jacob  Facfingor's  store,  30  feet  southeast  to  maple  tree  at 


I 


corner. 


Lanesville.  1.2  miles  south  of,  at  top  of  hill,  forks,  public  roads  south- 
west and  southeast,  20  feet  west  to  walnut,  60  feet  south  to  old 
stump. 


Fellow  schoolhouse,  throe  corners  at,  public  T  road  to  west,  20  feet 

northwest  to  comer  wire  fence,  50  feet  south  to  comer  schoolhouse. . 
Buck  Creek  ford,  300  f(H*t  north  of,  forks,  roads  north  and  northeast, 

20  feet  north  to  maple,  SO  feet  south  to  maple 

Black  Creek  post-office,  300  feet  east  of,  at  foot  of  hill,  forks  of  roads 

southeast  and  west 

Kerr  schoolhouse,  No.  3,   I'osey  Township,  four  comers,  30   feet 

south  to  gate,  40  feet  northeast  to  telephone  pole 

Kerr  schoolhouse,  0.0  mile  south  of,  stone  at  three  comers,  second- 
class  T  road  to  west 

£liza))eth,  2.2  miles  north  of,  forks  at  top  of  hill,  second-class  road  to 

northeast,  25  feet  north  to  telephone  pole 

Elizal>eth,  0.5  mile  northwest  of,  three  comers,  T  road  north,  M  feet 

east  to  locust,  30  feet  north  to  locust 

Elizabeth,  street  crossing  250  feet  east  of  public  school  building,  center 

of  intersection 

Elizal)eth,  250  feet  west  of  Main  Strega  crossing,  at  southeast  comer  of 

public  school,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  6,  1905" 

Elizabetb.  1  mile  south  of,  large  oak  at  three-comer  public  T  road  to 

west 


T.  5  S.,  K.  5  E.,  corner  sees.  8,  9,  16,  and  17,  also  east-west  township 
line  Ijetween  Posey  and  Taylor  townships  (civil),  comer  is  stone  m 
center  of  road  200  feet  south  of  throe-corner  public  T  road  to  west.. . 

Convenience,  1  mile  north  of,  forks  of  public  roads  south  and  west,  CO 
feet  south  to  maple,  20  feet  west  to  rail  fence 

Convenience,  Catholic  Church,  200  feet  west  of,  four  corners,  public 
crossroads,  40  feet  south  to  comer  garden,  100  feet  east  to  oak 

Convenience,  1.2  miles  south  of.  three  corners,  second-class  T  road  west, 
two  mail  boxes 

Convenience,  1.7  miles  south  of,  Uosehill  schoolhouse,  1,150  feet  north- 
east of,  stone  planted  in  center  of  road 

Uosehill  schoolhou.so,  1  mile  .southwest  of,  forks  of  public  roads  north- 
east and  north,  10  feet  south  to  mail  box,  35  feet  north  to  mall  box. 

Evans  Landing  post-office,  O.f)  mile  west  of,  forks,  public  roads  north- 
west and  west,  center  of  triangle  at  forks 

Evans  Landing  post-office,  small  stream,  center  of  iron  bridge  over. .. 

Evans  Landing  post-office,  l.I  miles  northeast  of.  three  comers,  sec- 
ond-class road  to  south,  50  feet  west  of  bam , 


Latitude. 


O  f  ft 

38    14    52.2 
38    14    35.9 
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KENTUCKY. 

PRIMARY  TRAVERSE. 


CALDWELL,  CRITTENDEN,  HOPKINS,  AND    WEBSTER    COUNTIES. 

CLAT  aUADRANOLE. 

The  line  starts  from  primary  traverse  station  No.  10,  1904^ 
Sullivan,  Ky.,  follows  the  Illinois  Central  Railroad  to  Repton,  the*' 
southerly  alont^j  highways  through  Tribune  and  Starr  to  Enon,  the^- 
easterly  over  county  roads  through  Creswell  to  Dalton,  thence  ncri 
over  highways  to  Providence,  thence  to  Lisman  railroad  station,  cr 
necting  with  road  crossing  at  that  place;  located  by  primary  trav  ^ 
in  1904.     The  field  work  was  done  bv  J.  R.  Elhs  in  1906. 

Magnetic    declination,   east   border,    3°   47'   east;  south    bor^^ 
4°  13'  east;  west  border,  4°  27'  east. 
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Geographic  positions  along  Illinois  Central  RaUroady  Sullivan  to  Repion. 


Station. 


Sullirao.  primary  traverse  station  No.  10, 1904 

Sullivan,  road  cros^ng  0.75  mile  southeast 

Rood  crossing  under  treatle  at  mllepost  GO 

Blackford  railroad  station,  road  crossing 

Blacklord,  1.25  miles  south  of,  road  crossing  north  and  south 

Gladstone  post-o01ce.  road  crossing 

Hood  aiding,  road  crossing  at  south  end  of 

Road  crossing  150  feet  north  of  milepost  02 

Repton,  railroad  station 

Repton  and  Tribune,  crossroads  half  way  between,- in  northwest  cor*- 
nerof  R.  Newcomb's  farm,  nail  in  blaze  on  walnut  tree  l)ear8  8.  8P 
4^  E..  distant  112.9  feet;  nail  in  blaze  on  small  oak  bears  8.  89°  W., 
disUnt  34  feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  15,  1906". 


Latitude. 


37  29 

37  29 

37  28 

37  27 

37  26 

37  25 

37  25 

37  24 

37  23 


ft 

58.8 
21.5 
03.9 
02.6 
1&9 
46.6 
23.2 
22.0 
24.8 


37    22    3&1 


Longitude. 


87  56 

87  56 

87  55 

87  56 

87  56 

87  58 

88  00 
88  00 
88  00 


37.1 
14.4 
47.8 
04.1 
59.1 
06.0 
03.2 
34.0 
56.0 


87    59    48.1 


Gtographc  positions  along  highways  from  Repton  throngh  Tribune  and  Starr  to  Enon^ 
thence  easterly  over  county  roa/^z  through  Creswell  to  Dalton. 


Station. 


Crossroads  on  top  of  hill,  15  feet  west  to  blaze  on  black  oak,  33  feet  east 
to  blaze  on  sapling 

Tribune,  crossroads,  16  feet  northwest  to  store,  northeast  comer,  24 
i«t  northeast  to  comer  of  coal  house 

Widow  Brantley's  residence,  crossroads,  16  feet  northwest  to  walnut 
tree,  38  feet  north  to  mulberry  tree 

Wilsons  Creek,  0.66  mile  south  of,  T  road  southeast,  15  feet  east  to  cor- 
ner fence  post,  22  feet  southeast  to  corner  orchard  fence 

owrr.  crossroads,  32  feet  east  to  Brucher's  mail  box,  21  feet  southeast 

p^J  west  comer  of  shed  to  blacksmith  shop 

^nitenden-Caldwell  county  line  stone,  center  of  road  opposite,  18  feet 
southwest  to  stone 

^J*J.  Walnut  Grove  Church,  at  comer  of  old  Polk  farm  at  T.  lane 
northeast,  about  0.75  mile  northeast  of  Enon,  nail  in  small  black  oak 
Jears  8. 79«»  25^  E.,  distant  13.3  feet;  T  road  northeast  bears  S.  28*  SO' 

Qif;;  distant  35  feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  16, 1906". 

Sn  n  ^^*  ^'^  residence,  at  road  northwest,  arrow  painted  on  tree 

™{Jidge  schoolhouse,  forks  of  road,  19  feet  south  to  W.  R.  Briggs's 

Pof5^  box,  27  feet  northwest  to  cross  on  elm  tree 

C»!-    ^'  roaA,  arrow  cut  on  black-oak  tree 

W®**'  '®'^*'^  ®'  '*^*^'  18  feet  northwest  to  J.  T.  Brown's  mail  box,  20 

T  I-    southwest  to  arrow  on  rail  fence 

/  «ae  northwest 


/. 


l«yilon  of  branches  at  point  where  road  crosses 

,f'iQt  Hill  school  grounds,  southeast  comer  of  foundation  to  school- 
"ouae  bears  N.  85*  W.,  disUnt  18.6  feet;  nail  in  blaze  on  east  face  of 
.TSfnut  tree  bears  8.  28"  46'  W.,  distant  23.5  feet;  iron  post  stamped 

^^tn.  Trav.  Sta.  No.  17, 1906" 

j^'  Castleberg's  bam,  forks  of  road,  31  feet  northeast  to  stump,  24 

Qj^  east  to  southwest  comer  of  bam 

^T^^*  T  road  south  at  blacksmith's  shop,  18  feet  southwest  to  north- 

Qwn     '^rner  of  shop,  56  feet  east  to  hickory  tree 

tr2?»  '^''^  **'  road  about  1  mile  east  of,  22  feet  southeast  to  mulberry 

Cald"*  24  feet  north  to  west  end  of  bridge 

Croa^^"-Hopklns  county  line,  center  of  Tradcwater  river 


^al?**^*^^®'  "tump 

«*i,^ti,  In  front  of  public  school,  3  feet  from  school  building,  iron  post 
'•••nped  •  *  Prim.  Trav.  Sta.  No.  18, 1906 " 


I^atltudc. 


o  /    // 

37  21  a?.  9 

37  20  5&8 

37  19  55.4 

37  18  53.2 

37  17  36.0 

37  10  21.8 


37  15  34.1 

37  15  56.5 

37  16  32.7 

37  16  19.4 

37  16  13.3 

37  16  25.2 

37  16  54.8 


37  17  11.4 

37  17  28.3 

37  17  43.6 

37  17  40.0 

37  18  00.4 

37  17  56.7 

37  17  49.7 


Longitude. 


o  /  // 

87  59  38.8 

87  59  26.0 

87  59  37.0 

88  00  22.4 
88  00  10.2 
88  59  31.0 


87  58  43.9 

87  57  40.6 

87  57  19.5 

87  55  30.2 

87  54  40.6 

87  53  29.4 

87  52  44.1 


87  52  09.2 

87  51  19.7 

87  60  07.9 

87  48  56.8 

87  48  25.8 

87  46  39.5 

87  45  55.6 
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PRIMARY    TRIANGULATION    AND   PRIMARY   TRAVERSE. 


Geographic  positions  north  along  highways  to  Providence,  thence  to  Lisman  roi 
tionj  connecting  with  road  crossing  at  that  place,  located  by  primary  traverse  < 


StatloD. 


Dalton,  T  road  0.5  mile  north  of,  21  feet  northwest  to  cross  on  post,  27 

feet  northeast  to  end  of  picket  fence 

Dalton,  T  road  1.5  miles  north  of,  19  feet  southeast  to  gum  tree,  35  feet 

southwest  to  cross  on  rail  fence 

Stony  Ridge  Church,  T  road  west  0.33  mile  north.  28  feet  northwest  to 

comer  fence  post,  21  feet  northeast  to  telephone  pole 

Providence.  T  road  south  about  3.5  miles  south  of.  24  feet  southeast  to 

comer  fence,  45  feet  southwest  to  elm  tree 

Hopkins- Webster  county  line,  bridge 

Piovidenoe,  in  retaining  wail  of  T.  B.  Paine's  front  yard,  aluminum 

tablet  stamped  "Prim.  Trav.  Sta.  No.  19, 1906" 

Road  east  ana  west  under  bridge 

Crab  Orchard  Creek,  T  road  west  0.75  mile  south  of,  25  feet  northwest  to 

comer  of  rail  fence,  18  feet  southwest  to  comer  fence  post 

Road  southeast,  6  feet  west  to  stump,  27  feet  southwest  to  south  end  of 


Latitude. 


bridge 
Lisman  railroad  station,  road  crossing  120  feet  west  of. 


o  /  // 

37  18  28.2 

37  19  33.1 

37  20  lao 

37  21  52.3  \ 

37  23  04.3 

37  23  57.9 

37  24  51.0 

37  26  01.5 

37  26  56.0  I 

37  28  13.5 


JEFFERSON    COUNTY. 


LOUISVILLE  CITT  STJ&VST. 

In  the  spring  of  1906  J.  R.  Ellis,  assistant  topographer, 
tailed  to  the  commissioners  of  sewerage  of  the  city  of  Louis\ 
the  purpose  of  extending  lines  of  primary  control  throughout  t 
The  area  of  the  city  was  divided  into  12  rectangular  blocks  8 
mately  1.5  by  2  miles,  around  the  borders  of  which  lines  of  ] 
traverse  were  run.  Particular  care  was  taken  to  have  the  wo 
accurately,  the  deflection  angles  being  measured  four  times,  x 
tances  being  measured  twice  with  a  steel  tape  under  a  constj 
sion,  the  temperature  also  being  noted.  At  intervals  of  2,( 
along  the  route  of  traverse  a  permanent  station  mark,  consist 
bronze  tablet  3.5  inches  in  diameter,  was  countersunk  and  ce 
into  the  top  of  a  stone  post  3  feet  in  length,  dressed  6  inches  sq 
top,  set  in  the  ground  flush  with  surface. 

Positions  are  given  on  the  United  States  standard  datum 
based  on  North  Base  and  Blind  Asylum  triangulation  station 
United  States  Coast  and  Geodetic  Survey. 
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Geographic  positions  at  Louismlle. 


Station. 


srth  base  triangulation  station,  on  tho  land  of  Joseph  Lee. 
m  is  situated  in  the  field  Iving  immediately  south  of  the 
r.  Murray,  who  knows  the  location  of  the  station;  so  does 
1,  who  rents  Mr.  Lee's  place.  The  station  is  in  an  open, 
field  with  no  trees  near  it.  Station  mark:  An  eurtnen- 
mld  base  6  by  6  inches,  height  5 i nches,  placed  3  feet  7  inches 
face  as  underground  mark.  The  apex  of  the  pyramid 
exact  center  of  the  station.  The  letters  U.  S.  €.».  an>cut 
;  of  the  pyramid.  Above  this  was  placed  a  granite  post  4 
;hes  long,  rough  at  bottom  and  drect  to  10  inches  at  top, 
side  of  which  the  following  is  cut: 

U.S. 

C.  «t  O.  S. 

North  Base 
1879 
'  the  post  is  in  the  form  of  a  pyramid,  in  the  apex  of  which 
»olt  was  driven  in  a  hole  drilled  in  the  post,  and  tho  intcr- 
the  rectangular  cross  lines  cut  in  the  top  of  the  lM}lt  marks 
station.  Reference  marks:  Three  other  stones.  2  feet  6 
?,  rough  at  bottom  and  drest  to  4  by  4  inches  at  tho  top, 
as  additional  surface  marks,  one  in  prolongation  of  l)ase 
:  north  of  the  station,  one  on  the  base  line  to  the  south  of 
1.  and  the  other  at  right  angles  to  this  line  to  the  east  of  the 
Bach  of  these  posts  has  cross  lines  cut  in  the  top,  with  an 
nting  to  the  station.  The  intersection  of  these  cross  lines 
,se  is  6  feet  distant  from  the  center  of  the  station.  The 
t  projects  I  foot  6  inches  at)ove  ground,  the  others  4  inches, 
outh  side  of  Dell's  lane  3  feet  north  of  east-west  fence,  nail 
tree,  azimuth  174'*,  distance  173.8  feet;  gatepost,  azimuth 

ance  62.1  feet 

ip  of  bank  on  south  side  of  road  in  Bell's  lane.  1 ,  100  f(>et  west 
jn  road,  Louis  Plochner's  house,  azimuth  242^  27'.  distance 

tree,  azimuth  212°  16',  distance  46.6  feet 

ast  side  of  Cane  Run  road,  820  feet  northeast  of  Bell's  lane. 

:  of  fence.  41.7  feet  southwest  to  nail  in  telephone  pole.  37.4 

to  cross  on  north  end  of  stone  culvert,  nail  in  telephone 

uth  112°  18',  distance  41.7  feet 

intersection  of  Cane  Run  road  and  Beech  street,  pump, 
13«  32'.  distance  19.5  feet;  Cramer's  saloon,  azimuth  177°  49'. 

6.5  feet 

northwest  corner  of  Beech  street  and  Woodward  avenue. 
»n  comer,  azimuth  280°  07'.  distance  50.6  feet;  house,  azi- 

32',  distance  .*»  feet 

3Uthwest  corner  of  Danesvillc  and  Aml>er  streets  at  foot  of 
ghth  street;  drug  store   azimuth  139°  00'.  distance  80.2 

er  of  store,  azimuth  205°  26',  distance  43.3  feet 

lortheast  comer  of  Twenty-eighth  and  Kentucky  streets, 
;  corner  grocery  store,  azimuth  1°  53',  distance  62.1  feet; 

eery,  azimuth  212°  12^.  distance  20  feet 

ioutheast  corner  of  Twenty-eighth  street  and  Broadway, 
post-oflflce  station  H.  azimuth  192°  13',  distance  85.6  feet; 

;coraer  of  curb,  azimuth  144°  04',  distance  61.8  feet 

southeast  corner  of  Twenty-eighth  and  Madison  streets, 
ore.  azimuth  310°  29*,  distance  7  feet;  corner  residence  No. 

uth  91°  36',  distance  00.9  feet 

n  north  side  of  Market  street  at  head  of  "Twenty-eighth 
Doery  store,  azimuth  .355°  22',  distance  66.9  feet;  comer  of 

Imuth  52°  04'.  distance  79.1  feet 

t  northeast  comer  of  Twenty-sixth  and  Rowan  streets, 
saloon,  azimuth  227°  00'.  distance  9.1  feet;  south  end  of 

nuth  135°  22*.  dista nee  61.9  feet 

t  northeast  corner  of  Twenty-sixth  and  Slevin  streets. 
Ohlman's  exchange,  azimuth  100°  28'.  distance  47  feet; 

M  azimuth  258°  28'.  distance  9.8  fwt 

:  southeast  corner  of  Twenty-sixth  street  and  Portland 
rooery  store,  azimuth  108°  09',  distance  46.6  feet;  Struby's 

muth  .'J52°  46'.  distance  7.9  feet 

I  Portland  avenue.  65  feet  west  of  west  curb  to  Thirtieth 

1  8feetea8tof  W'nterof  Kentucky  and  Indiana  Bridge  R.  R. 

northwest  corner  of  Thirty-third  and  Rudd  streets,  gro- 

,  azimuth  136°  45'.  distance  9.3  feet;  pump,  azimuth  200° 

ice  81.5  feet 

southeast  comer  of  Thirty-fifth  and  Water  streets,  comer 
azimuth  317°  50'.  distance  15.5  feet;  manhole  in  Water 

muth  199°  ar.  distance  10.7  feet 

southwest  comer  of  Thirty-fifth  and  High  streets,  south 
wall  of  academy  grounds,  uzinuith  130°  15',  distance  129 

int  foundation,  azimuth  55°  48',  distance  13.7  fret 

1  south  side  of  High  atnn^t,  446  feet  west  of  west  curb  to 

ihth  street,  corner  of  brick  house,  azimuth  191°  3.3'.  dis- 

feet;  comer  of  warehouse,  azimuth  132°  03',  distance  131 


Latitude. 


O  f 

38    13 


27.84 


Longitude. 


e         / 
85    49 


ft 
47.29 


,  38 

13 

22.02 

85 

49 

34.37 

38 

13 

17.41 

85 

49 

06.11 

38 

13 

20.97 

85 

48 

38.77 

38 

13 

40.54 

85 

48 

20.54 

38 

14 

02.91 

85 

48 

17.68 

38 

14 

10.83 

85 

48 

01.82 

38 

14 

35.89 

85 

47 

57.40 

.38 

14 

56.89 
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47 

53.00 
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15 

14.43 

85 

47 

50. (X) 

38 

15 

34.26 

85 

47 

47.22 
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15 

42.43 

85 

47 

.36.13 
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47 
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16 

14.26 
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47 

23.93 
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16 

22.60 

85 

47 
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16 
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48 
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16 
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16 
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48 
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16 

25.53 

85 

48 
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PRIMARY    TRI ANGULATION   AND   PRIHART   TRAVERSE. 


Oeograjjihie  paeitifms  at  LouitvUU — Continued. 


Station. 


Latitude. 


B.  M.  19,  on  south  side  of  Bark  street  extended  and  on  north  side  of 
Mrs.  Annie  Findlay's  farm,  300  feet  from  Ohio  River,  naii  in  syca- 
more tree,  azimuth  267^  ¥y,  distance  50.5  feet;  nail  in  tree,  azimuth 
132°  27',  distance  73.4  feet 

B.  H.  20.  at  southwest  comer  of  Fountain  Ferry  road  and  boulevard  at 
northwest  comer  of  Fountain  Ferry  Park,  nail  in  pole  azimuth, 
295°  26';  nail  in  tree,  azimuth  258°  56* , 

B.  H.  21,  at  junction  of  east- west  road  and  road  north  in  west  part  of 
Shawnee  Park,  water  plug  azimuth,  47°  35',  distance  46  feet;  lamp- 
post, azimuth  324°  28',  distance  4.6  feet 

B.  H.  22,  on  West  Broadway,  nail  in  tree,  azimuth  120°  09^,  distance 
72.8 feet;  urn.  azimuth  303°  55',  distance  174feet 

B.  M.  23,  on  Broadway  at  head  of  Forty-second  street,  telei^one  pole, 
azimuth  314°  44',  dfstance  71  feet;  telephone  pole,  azimuth  48^  28^, 
distance  76  feet 

B.  M.  24,  on  northeast  comer  of  Broadway  and  Thirty-seventh  street, 
corner  of  red  brick  house,  azimuth  220°  49',  distance  47.9  feet;  south- 
east coraor  of  yellow  brick  house  azimuth  104°  31',  distance  188.5  feet. 

B.  M.  25,  on  north  side  of  Broadway  at  Thirty-second  street  south, 
corner  of  church,  azimuth  317°  47',  distance  164.9  feet,  post,  azimuth 
19°  45',  distance  81.5  feet 

B.  M.  26.  on  south  side  of  Greenwood  avenue  and  just  east  of  Spring 
Bank  Electric  Rwy.  station,  nail  in  cherry  tree,  azimuth  87°07  ,  dis- 
tance 18.3  feet;  nail  In  gum  tree,  azimuth  205°  46',  distance  64.5 feet.. 

B.  M.  27,  on  Dr.  B.  A.  Garr's  farm,  in  northeast  comer  of  bam  lot, 
comer  house,  azimuth  203°  28',  distance  77.4  feet 

B.  M.  28.  on  south  side  of  Gibson's  lane,  justeast  of  Little  Paddys  Run, 
nail  in  sycamore  tree,  azimuth  140**  24'.  distance  75.5  feet;  nail  in 
cherry  tree,  azimuth  260°  13'.  distance  81 .7  feet 

B.  M.  29.  on  south  bank  of  Little  Paddys  Run.  about  400 feet  southwest 
of  houst»  rpnt*»d  by  Frank  Meyers 

B.  M.  30.  in  Bell's  lane  about  300  fwt  east  of  bank  of  Ohio  River,  4  feet 
north  of  fence,  nail  in  walnut  Xtvo,  azimuth  272°  12'.  distance  2^.1 
fe«»t:  tnv.  azimuth  75°  52*.  distance  46.2  feet 

B.  M.  31.  on  north  .side  of  Bell's  lane,  just  east  of  entrance  to  Christ  Gil- 
christ's farm,  corner  of  his  house,  azimuth  168°  13',  distance  101 .2 feet; 
nail  in  gum  tree,  azimuth  62°  27',  distance  82.1  feet 

B.  M.  32.  on  oast  side  of  Cane  Run  road,  just  north  of  Woodlawn  ave- 
nue, nail  in  tnH\  azimuth  81**  59',  distana>  107.6  feet;  southeast  comer 
of  house,  azimuth  121°  38'.  dlstancv  52.7  feet 

B.  M.  33.  on  east  side  of  Eighteenth  street  at  Ormsby  avenue  west;  wa- 
t<*r  plug,  azimuth  27°  .''kT,  distamv  21.8  feet:  southeast  comer  of  sa- 
loon, azimuth  12.')°  .Vi',  distano*'  57.5  feet 

B.  M.  .34, on  southeast  corner  of  SlxU>enth  stn'<»t  and  Ormsby  avenue, 
ouitcr  of  manhole,  azinuith  TCH.)"  02',  distance  5.2  fe«'t;  southeast  cor- 
ner of  hous<'  No.  l.">4.').  azimuth  147"  43'.  distance  OO-T)  fwt 

B.  M.  .1=>.  on  southrast  corner  of  Twelfth  street  and  Ormsby  avenue, 
northeast  corner  of  house,  azlnnith  83°  .52'.  distance  .56.3  feet:  south- 
west corner  of  box  factory,  ar.lmuth  190°  52', distance  67.6  f<»et 

B.  M.  'M't.  on  southeast  corner  of  S«'venth  stn^'t  and  Ormsby  avenue, 
water  plug,  azimuth  240°  .50'.  dli^tanc*'  22.0  fe<*t:  northeast  comer  of 
Kentucky  Heating  Co.'s  norch.  azimuth  48°  51'.  <listance  62.5  feet... 

B.  M.  .37.  on  southwest  corner  of  Third  stnrt  and  Ormsby  avenue,  cor- 
ner fenct^  post,  azinnith  H'lO"  .54'.  distance  <i0.0  fe«'t:  north  point  of 
gate  po.st  at  No.  14()0,  a/.iniuth  46°  08',  distance  3S.2  fw»i 

B.  M.  38.  northeast  corn<'r  Ormsby  avenue  and  I'n'ston  stnn't,  south- 
east corner  McOee'sdrug  stonsazlmuth  1.5.5°  23'.(listanc<^.  101.9  feet; 
northwest  corner  ston'  iHiildlnp  southeast  corner  Ormsby  avenue 
anrl  Preston  stnM>t.  a/.lniuth  2°  20'.  dlstamv  .54.0  fe»^t .* 

B.  M.  31).  northwest  corner  Ormsby  aveiuie  and  Shelby  stnn-t.  south- 
west corner  of  Kentucky  Refining  Co.'s  oiric<\  azimuth  211°  1.5': 
northeast  corner  of  car  barn,  azimuth  12°  0.5',  distanc*'  5(1..5  fe«»t, 


o       / 

38    16 


B.  M.  4<).  west  sidi'  of  Shelby  stn-et .  oj)posite  St.  Catherine  stn><>t  east, 
southwest  corner  of  resldenc*'  No.  1  /41 ,  azimuth  248°  28'.  distamv  77.9 
fjH't;  o'liter  of  pump, azimuth  .324°  42',  distane«'  64  fiM't 

B.  M.  41 .  northwest  corner  Hn'ckenridge  and  Shrjliy  stnvts,  southwest 
corner  of  drug  storr-.  azimuth  272°  10'.  dljitan(v"54.4  f^'t;  southeast 
corner  of  groci-ry  ston>  and  saloon,  azunuth  1.37°  16'.  distan«»  7.4  ftvt . 

B.  M.  42,  northwest  comer  of  Hroailway  anil  Shelbv  avenue,  southeast 
corner  of  saloon,  azimuth  Hi8°  46'.  distanc*'  1.5.8  itH'l;  southwest  cor- 
ner of  Neider  Bros.'  gron'rv  .ston\  azimuth  2,50°  46'.  distant'  42  5  fe<'t . 

B.  M.  43,  northwest  corner  Shelby  and  (}re<'n  stre«>ts.  southeast  comer 
of  Scott's  hardware  store,  azimuth  13,5°  47',  distanc<»  6.9  feet:  south- 
west corn«T  of  Herman's  saloon,  azimuth  273°  37',  dl.sianc«»  .5:^.3  fwt . 

B.  M.  44.  northwest  corner  Main  and  Shelby  8tn»ets,  southwest  comer 
of  Methodist  Church  comer  stone,  azimuth  2^W  .'C,  distant  60. :i  ftvt; 
southea.st  comer  of  roofing  store,  azimuth  140°  07'.  distance  ().4  Uh'I.. 

B.  M.  4.5.  north  corner  of  Story  avenue  and  Louisville  and  Nashville 
R.  R.  crossing,  north  comer  of  post-ofTice.  station  \,  azimuth  7°  20', 
distance  75  feet:  south  comer  National  Leather  Co.'s  building,  azi- 
muth 189*  57',  distance  7.8  feet 
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Oeograpkie  positions  at  Louisville — Continued. 


Station. 


,  north  side  of  Story  avenue  and  Frankfort  avenue  southeast, 
rest  comer  of  grocery  store,  azimuth  300*  17'   distance  62.9 

>nier  of  saloon,  azimuth  226"  48',  distance  12.9  feet 

west  comer  of  Frankfort  avenue  and  Haldeman  street  north, 
ast  comer  of  store,  azimuth  53**  18',  distance  86.G  feet;  comer 

'  B.  I.  grounds,  azimuth  137*  08',  distance  10.7  feet 

southwest  comer  of  Frankfort  avenue  and  Keats  street  south. 
>Iug.  azimuth  105°  20',  distance  5.9  feet;  northwest  comer  of 
azimuth  272*  15',  distance  30.2  feet 

southeast  comer  Frankfort  avenue  and  Park  avenue  south. 
Crescent  Hill  Pharmacy,  azimuth  74*  24',  distance  55.8  feet; 
Crescent  Drug  Co. ,  azimuth  327*  07',  distance  8.6  feet 

south  side  Frankfort  avenue,  north  of  wall  to  waterworks, 
ank  nearest  comer,  azimuth  57''  18',  distance  42.5  feet;  comer 
B  wail  at  waterworks,  azimuth  348*  28',  distance  7  feet 

northwest  comer  of  crossing  of  Brownsboro  road  and  Pipe 
?'enue,  north  comer  of  westernmost  gate  post  to  entrance  to 
'ir  grounds,  azimuth  332*  02',  distance  68.8  feet;  center  of  wa- 
5?.  azimuth  299*  09',  distance  48.2  feet 

west  side  of  Pipe  Line  avenue  or  cinder  road  3,750  feet  south 
rpect  Electric  R.  H.  and  950  feet  north  of  T  road  east;  nail  in 
:rpe,  azimuth  18*  37',  distance  21.8  feet;  nail  in  locust  tree,  azi- 

26»  OG',  distance  26.7  feet 

.  west  side  of  Pipe  Line  avenue  or  cinder  road  Just  north  of 
ct  Electric  R.  R..  tree,  azimuth  217*  45',  distance  28.7  feet; 
dmuth  86*  22',  distance  22.1  feet 

south  side  of  River  road  about  600  fc«t  west  of  entrance  to 
ks,  nail  in  tree,  azimuth  78"  32^,  distance  92.6  feet;  nail  in  hol- 

e.  azimuth  154*  12',  distance  40  feet 

south  side  of  River  road  opposite  G.  Hooper's  residence,  iron 

azimuth  125°  20*.  distance  55  feet;  north  comer  of  brick 

azimuth  356°  50'.  distance  58.6  feet 

,  east  side  of  River  road  678  feet  northeast  of  Louisville  and 
ille  R.  R..  nail  in  telephone  pole,  azimuth  94*  55',  distance  09.4 

orth  comer  oif  house,  azimuth  15°  50',  distance  64.1  feet 

,  north  comer  Van  Buren  and  Marion  streets,  east  comer  of 
azimuth  82*  54',  distance  60.3  feet;  center  of  pump,  azimuth 

distance  58.8  fe»»t 

north  comer  Fulton  and  Adams  streets,  comer  of  saloon  and 
7,  azimuth  337*  11',  distance  11.9  feet;  northwest  comer  of 

11  office,  azimuth  205°  08',  distance  68.8  feet 

.  northeast  comer  Fulton  and  Shelton  strrvts,  cent«»r  of  fire 
listance  61.1  feet;  center  of  westernmost  boiler,  distance  42.5 

neet  crossing  of  ivouisville  and  NashvlUe  R.  R.  (Ellis,  1904) . . . . 

',  southwest  comer  of  Seventh  and  Shipp  streets,  center  of 

azimuth  121**  33',  distance  6.4  feet;  northwest  corner  of  sa- 

zimuth  336°  20',  distance  5.5  feet 

west  side  of  Seventh  street  road  about  720  feet  south  of  South- 
nr.,  nail  in  small  tree,  azimuth  64°  42',  distance  48.9  feet;  nail 

>hono  polo,  azimuth  353°  24',  distance  54.1  feet 

on  west  side  of  Seventh  street  road,  680  feet  south  of  Thomp- 
oad,  northeast  comer  of  Jacob  Schafflin's  residence,  azimuth 
.  distance  97.1  feet;  nail  in  telephone  pole,  azimuth  259°  14', 

»  67.6  feet 

west  side  of  Seventh  street  road,  at  Arcade  avenue  southeast, 
ut  corner  of  brick  dwelling,  azimuth  132*  01',  distance  65.9 
luthwest  comer  of  G.  J.  Schmidt's  saloon  and  grocery,  az- 

16*  33' ,  distance  63  feet 

on  we«t  side  of  Sand  River  road  opi>osite  entrance  to  Bohe- 
irm,  nail  in  telephone  pole,  azimuth  171°  34',  distance  30.4  feet; 

large  beech  tree,  azimuth  266°  33',  distance  79.1  feet , 

,  on  east  side  of  Eighteenth  street  or  Sand  River  road,  at 
louse  lane  west,  center  of  stone  post  at  comer  of  schoolhouse 
;imuth  108*  31',  distance  47.2  feet;  southwest  comer  of  school- 
azimuth  254°  04',  distance  80.7  feet 

on  south  side  of  schoolhouse  lane  Just  west  of  entrance  to  W. 
tiedge's  farm,  naU  in  west  gate  post  of  Hartledge  road,  azi- 
76*  46',  distance  54.4  feet;  nail  in  pear  tree,  azimuth  33°  2.5', 

o  6.3  feet 

on  west  side  of  road  0.33  mile  south  of  intersection  of  Cane 
ad  and  Bell's  lane,  nail  in  gate  post  south  side  of  schoolhouse 

dmuth  324*  36',  distance  22  feet 

on  east  side  of  Taylor  boulevard  at  Arcade  avenue  northwest, 

omcr  of  house,  azimuth  164°  16',  distance  119.6  feet 

on  Taylor  boulevard  at  Junction  with  Berry  l>oulevard.  south- 
mer  of  saloon,  azimuth  123°  iO'.  distance  98  feet;  northeast 

of  blacksmith  shop,  azimuth  64°  55'.  distance  108.4  feet 

on  east  side  of  Taylor  boulevard,  at  Woodland  Grove,  south- 
mer  of  grocery  store,  azimuth  106°  41',  distance  79.2  feet;  nail 
tree,  ammth  265*  19^,  distance  79.6  feet 
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Geographic  positions  at  LouismUe — Continued. 


Station. 


Latitude. 


I 


B.  M.  71,  on  east  side  of  Taylor  boulevard,  nail  in  locust  tree,  azimuth 
130°  57',  distance  63.8  feet;  nail  in  small  sycamore  tree,  azimuth  57** 
04',  distance  43  feet 

B.  M.  72,  on  west  side  of  Taylor  boulevard  at  Joseph  App's  house, 
northeast  comer  of  house,  azimuth  61°  10',  distance  94.8  feet;  nxH  in 
telephone  pole,  azimuth  351°  54',  distance  10.6  feet 

B.  M.  73,  on  south  side  of  Taylor  boulevard,  at  Third  street  l>oulevard 
northeast,  south  corner  of  Boone  cabin,  azimuth  203°  25';  south  cor- 
ner of  arch,  azimuth  316°  35',  distance  139.5  feet 

B.  M.  74,  on  west  side  of  parking  to  Third  street,  about  2,400  feet  north- 
east of  end  of  boulevard,  center  of  lamp-post,  azimuth  39°  06',  dis- 
tance 56.8  feet;  nail  in  box-elder  tree,  azimuth  118°  31'  distance, 55.2 
feet 


B.  M.  75,  on  west  side  of  parking  to  Third  street,  812 feet  south  of  street- 
car line,  nail  in  blaze  on  tree,  azimuth  188°  U',  distance  <.9  feet;  center 
of  lamp-post,  azimuth  295°  03',  distance  54.7  feet 

B.  M.  76,  on  west  side  of  parking  at  milepost  U,  northeast  comer  of 
porch  to  residence  opposite  milepost,  azunuth  112°  18',  distance  123.8 
feet;  center  of  lamp-post,  azimuth  192°  58',  distance  102.4  feet 

B.  M.  77,  on  west  side  of  Third  street  boulevanl  at  milepost  2,  blaze  on 
sycamore  tree,  azimuth  102°02',  distance  42.7  feet;  center  of  lamp-post, 
azimuth  289°  54',  distance  54.7  feet , 

B.  M.  78,  on  west  side  of  l>oulevard,  southeast  corner  of  mottled  brick 
residence,  azimuth  147°  41',  distance  108.9  feet,  center  of  lamp-post, 
azimuth  240°  09',  distance  61  feet 

B.  M.  79,  on  west  side  of  Third  street,  229  feet  south  of  south  curb  of 
P  street,  nail  in  poplar  tree,  azimuth  198°  49',  distance  11.8  feet; 
Christaln  Mission,  southwc-'.t  corner  of,  azimuth  268°  07',  distance 
103.4  feet 

B.  M.  80,  on  southwest  cor.ier  of  Third  avenue  and  L  street  west, 
southeast  corner  of  (lass's  drug  store,  azimuth  164°  47',  distance 
1 14. 1  feet;  wnter  of  water  plug,  azimuth  28»'»°  .W,  distance  58  feet 

B.  M.  81.  on  north  end  of  Triung»e  Park,  southwest  comer  of  Confeder- 
ate monunicnt,  azimuth  195°  ;jO',  dit.inco  127.8  feet;  Louisville  refonn 
school,  center  of  tablet,  azimuth  243°  ly,  di  ttince  t9  feet 

B.  M.  82,  on  northwest  corner  of  Third  j.  nd  Hill  streets,  northeast  cor- 
ner of  resideiK^  No.  1700.  azimuth  59°  49',  distance  80.5  feet;  north- 
west corner  of  residence  No.  1801,  azimuth  303°  33',  distance  113.2  feet, 

B.  M.  83.  on  .southwest  corner  of  Main  and  .l;.ckson  streets,  northeast 
corner  of  retaining  wall  to  yard,  azimuth  43°  40'.  distance  13.7  feet; 
northwest  corner  of  American  machine  .*^hops.  azimuth  290°  14',  dis- 
tanc"C  .">2.4  feet 

B.  M.  M,  on  southeast  corner  of  Main  and  Fin  t  ^.treets.  northeast  cor- 
ner of  Bill  Dryer  Co.'s  building,  azimuth  9.>°  34',  distance  53.3  feet; 
northwest  corner  of  James  Thompstm  &  Bro.^.'  liquor  store,  azinuith 
2*><»°  ;«V.  (iist^ncc  10.2  foet 

B.  M.  H;'»,  on  northwest  corner  of  Main  and  Seventh  streets,  northwest 
corner  of  post-ofru-e  station  2.3,  azimuth  340"  03',  distance  105  feet: 
south  west  corner  of  drug  store,  azimuth  282°.  distance  49.2  feet 

B.  M.  .v>,  on  northeast  conw^r  of  Main  and  Eleventh  streets,  southeast 
corner  of  l)oyle*s  .saloon,  a/.iinuth  W°  04',  distanc-e  .50.1  feet;  north- 
east corner  of  J.  V.  Kce<l  A  Co.'a  store,  azimuth  37°  ,'W)',  distance 
101.(i  fc«'t 

B.  M.  ST.  on  northoa'^t  cor;icrof  Main  and  Fifteenth  streets,  southeast 
corner  of  U.  I".  Avery  «t  Sons'  store,  a/.inuith  UYJ°  11'.  distance  52.8 
fe<»t:  northwest  corner  of  .1.  B.  CJibson's  store,  azimuth  1°  56',  dis- 
til nee  sn.2  feet  

B.  M.  S.S,  on  northeast  corner  of  Main  i:nd  Nineteenth  streets,  pinnp  at 
southwe  t  corner,  ji/innith  '.i7°  .'»«>',  distance  h7..i  fit't:  saloon  at  north- 
west comer,  azirnut  h  I0()°  .'>;{'.  distanc<»  r»()..')  f«»et 

B.  .M.  sO.  on  northeast  corner  of  Main  and  Twenty-fourth  streets,  dry- 
goods  ston>.  southeast  corner,  azinuith  108°  ')tV.  (listjince  .W.6  f(»et; 
northwest  corner  of  American  Tobacco  Co.'s  warehou.^e,  azimuth  2° 
4.')'.  distance  hO.2  feet 

B.  M.  JK).  on  .southeast  corner  of  Preston  and  Burnett  stn»ets.  crossing 
gate  Louisville  and  Na.shviile  H.  H..  azimuth  Hl°  31',  <listance  42.2 
feet:  switch  block  to  railroad,  azimuth  2ls°  22'.  distance  3.').3  fi*et 

\\.  .M.  91.  on  south  corner  of  Preston  and  Van<iiye  stn'cts.  I'liited 
Brethren  Church,  north  corner,  azinuith  'A)°  01'.  di.staiav  142.6  fwt: 
K.  N'ussbauni's  saloon,  southca.st  corner,  azinuith  l.V)°  2<.»'.  distance 
52.9  ftH't 

B.  M.  02,  on  southwest  corner  of  .Tackson  an(l  F  streets,  southwest  cor- 
ner of  Williams's  store,  azimuth 220°  04'.  <li.stanee  ia").4  feet:  north- 
ea.st  corner  of  residence  No.  536  F  stre<»t,  azimuth  Sil°  31', distance  .'i) 
feet 


B.  M.  93.  on  east  side  of  .\sh  Bottom  road,  515  feet  north  of  Southern 
Rwy.:  nail  in  fence  post,  elevation  483  feet,  azimuth  113°  17'.  <listance 
38.  7  feet:  nail  in  blaze  on  west  face  of  locust  tree,  azimuth  184°  2S'. 
distance  121 .9  feet 
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Geographic  positions  at  Louisville — Continued. 


Station. 


side  of  Ash  Bottom  road  just  south  of  entrance  to 
e's  farm,  nail  in  biaze  on  locust  tree,  azimuth  79°  19', 
;  cross  on  top  of  corner  stone,  azimuth  215°  2{y,  dis- 

ide  of  Ash  Bottom  road,  just  south  of  bridge,  nail  in 
ree,  azimuth  81°  05',  distance  2.>.9  feet;  southeast  cor- 

n  to  bridge,  azimuth  'J)5p  4fi',  distance  22  feet 

tide  of  Ash  Bottom  road,  small  frame  house,  azimuth 
3 180.2  feet:  nail  in  blaze  on  wild  cherry  tree,  azimuth 

3  53.7  feet 

?ifie  of  Ash  Bottom  road  at  Wanona  avenue,  south- 
*ame  house,  azimuth  104°  34',  distance  51.8  feet;  nail 

r  oak  tree,  azimuth  217°  10',  distance  48.3  feet 

valk  at  southeast  corner  of  Pocahontas  avenue  and 
'"lashville  R.  R.  right  of  way,  southeast  comer  of  re- 
culvert  abutment,  azimuth  76°  51',  distance  38  feet; 
3r  of  C.  T.  Johns's  saloon,  azimuth  170°  53',  distance 


side  of  Woodlawn  street  at  top  of  hill,  elm  tree,  nail 
;h  143°  32^,  distance  18  feet;  nail  in  small  cottonwood 

•°02',  distance  73.7  feet 

h  side  of  Phillips  lane,  about  203  feet  southeast  of  old 
nail  in  hackJjerrv  tree,  azimuth  250°  32',  distance  50.5 

le  tree,  azimuth  131°  06',  distance  10.3  feet 

side  of  Preston  street  road  at  PhilUps  lane  west,  nail 
luth  18°  26',  distance  67.4  feet;  njll  in  locust  tree,  azi- 
istance  49.9  feet 

aide  of  Preston  Street  road,  fit  Hess  lane  northeast, 
r  of  schoolhouse,  azimuth  30°  54',  distance  63.4  feet; 
r  of  culvert  at  junction  of  Hess  lane,  azimuth  258°  48', 
t 


side  of  Hess  lane  1 1  Prindell  avenue  northwest,  nail 
e  at  corner,  azimuth  186°  47',  distance  45.3  feet;  nail  in 

err>'  tree,  azimuth  144°  47',  distance  140.6  feet 

hwest  corner  of  Hess  lane  and  Poplar  level  pike,  nail 
ce  post,  azimuth  312°  52',  distance  51.2  feet;  nail  in 

tree,  azimuth  280°  27',  distance  103.5  feet 

level  pike  and  Gray's  lane,  nr.il  in  blaze  on  small  elm 
r6°  34',  distance  4.3.7  feet;  nril  in  blaze  on  large  syca- 
uth  272°  25',  distance  54.7  feet 

side  of  Newburg  pice  nt  line  south  at  bridge,  north- 
one  culvert,  azimuth  1.52°  40^,  distance  2.9  feet;  nail  in 
»re  tree,  azimuth  .^''/»°  15',  distance  17.5  feet. 


ide  of  Newberp  piVe  at  Ropewalk  lane  north,  nail  in 
tree,  azimuth  212^  ,'^0',  di^tancH?  75.9  feet;  nail  in  blaze 
izlmuth  144°  17',  di  tance  37.4  feet 


;h  side  of  Taylorsville  road  at  I?opewalk  lane  south, 
large  sycamore  tree,  azimuth  129°  41',  distance  71.4 

e  on  maple  tree,  a  iniuth  56°  04',  distance  78.4  feet 

least  comer  of  Baxter  and  Edmunds  avenues,  center 
Tiuth  9(>°  50',  distance  57.1  feet;  center  of  manhole, 

',  distance  10  feet 

heast  corner  of  Baxter  and  Lucia  avenues,  corner  of 
zimuth  42°  .'m'.  di  .tiince  20.8  feet;  center  of  hydrant. 


',  distance  8.9  feet 


I  west  corner  of  B:-  xter  nnd  Christy  avenues,  en  st  cor- 
•imuth  141°  20',  distance  15.1  feet;  .J.  E.  KIrchdorfer's 

a7iniuth  :J3l°  27'.  (]h  tance  .V>.2  feet 

hwest  comer  of  Baxter  avenue  and  Underhill  street, 
I,  azimuth  141°  10',  distance  9.2  feet;  comer  of  brick 

th  329°  20' 

id  of  parking  of  Cherokee  j)arkway  at  Willow  avenue 
comer  of  poreh  of  Bolvoir  apartments,  azimuth  113 

feet;  hydrant,  azimuth  240°  :i:V,  distance  88.9 feet 

•okee  Park  and  Lonpest  avenue,  northwest  comer  of 
t  side  of,  comer  of  Cherokee  Park,  nail  in  elm  tree, 

distance  64.9  feet;  comer  of  stone  wall,  azimuth  132° 
)feet 


khouse  road  and  Long  ClilT  avenue  north,  on  south- 
ter  of  f;re  plug,  a/.imuth  214°  19',  distance  47.2  feet: 
r  of  warehouse,  azimuth  147°  33',  distance  62.6  feet. . . 
?  Cliff  and  Peterson  avenues,  on  northwest  comer, 
azimuth  144°  2K',  distance  52.2  feet:  nail  in  blaze  on 

tree,  azimuth  274°  21',  dist-ance  .56.5  feet 

bwille  road  at  Cannon's  Inne.  south,  on  south  side, 
locust  tree,  azimuth  141°  .5.5',  distance  162.6  feet:  cen- 

Imuth  293°  m'.  distance  60.6  feet 

comer  of  Workhouse  and  Shelbyville  roads,  at  St. 
hwest  comer  of  brick  foundation  to  house,  azimuth 
e  49.2  feet;  center  of  millstone  No.  5,  azimuth  34°  58', 
t 


Latitude. 
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PBIMABr   TRIANGULATION    AND   PRIMARY   TRAVEBRE. 


Oeographic  positiorut  at  Louisville — Continued. 


Station. 


B.  M.  119,  on  Workhouse  road  and  Cannon's  lane,  at  southwest  comer, 
nail  in  blaze  on  large  tree,  azimuth  68**  16%  distance  104.4  feet: 
southwest  comer  of  stone  culvert,  azimuth  337"  30^,  distance  11  feet. 

B.  M.  120,  on  Workhouse  road,  south  side  of,  1,935  feet  west  of  Cannon's 
lane,  nail  in  blazo  on  large  tree,  azimuth  81°  42',  distance 67.8 feet;  nail 
in  telephone  pole,  azimuth  126"  46',  distance  86.4  feet 

B.  M.  121,  south  side  of  Workhouse  road,  400  feet  west  of  Stiltz  lane,  tel- 
ephone post,  azimuth  54"  43%  distance  25.9  feet;  nail  in  tree,  azimuth 
285"  12',  distance  39  feet 

B.  M  122,  on  J.  M.  Atherton's  farm,  at  gate  about  700  feet  south  of  his 
house,  center  of  stone  lot  monument,  azimuth  162"  38',  distance  130.9 
feet;  nail  in  small  hackberry  tree,  azimuth  111"  25',  distance  12.5  feet. 

B.  M.  123,  on  north  end  of  road  near  Alexander's  residence  and  about  on 
Alexander  and  Cown's  property  line,  nail  In  blaze  on  locust,  azimuth 
136"  41',  distance  67  feet;  west  comer  of  Alexander's  porch,  azimuth 
265"  01',  distance  146.9  feet 

B.  M.  124,  on  Woodbourae  avenue,  2,770  feet  northeast  of  Baxter  ave- 
nue, nail  in  blaze  on  hackberry  tree,  azimuth  110"  46';  nail  in  blaze  on 
hackberry,  azimuth  239"  06' 

B.  M.  125,  on  Taylorsville  road  at  Woodt>oume  avenue  northeast,  south 
side,  nail  in  blaze  on  cottonwood,  azimuth  153"  18',  distance  72.4  feet; 
nail  in  blaze  on  cottonwood  tree,  azimuth  242"  10',  distance  .03.7  feet . 

B.  M.  126,  on  Taylorsville  road,  north  side,  at  east  end  of  siding  to  elec- 
tric railroad,  telephone  polo  on  Taylorsville  road,  azimuth  70"  46'; 
tree,  azimuth  132"  36',  distance  44  feet 

B.  M.  127,  on  farm  of  Doctor  Dcrmatt,  north  end  of  private  lane,  0.5 
mile  southeast  of  Duck's  Point,  nail  in  blaze  on  maple  tree,  azimuth 
40"  36',  distance  101.1  feet;  nail  in  blaze  on  beech  tree,  azimuth  3*  15', 
distance  73.7  feet 

B.  M.  128,  on  Adams  place,  south  side  of  road,  northwest  at  entrance  to, 
north  comer  of  stone  gatepost,  azimuth  41"  29',  distance  8.9  feet;  nail 
in  blazo  on  small  cherry  tree,  azimuth  162"  48',  distance  38.2  feet 

B.  M.  129,  on  Newburg  pikeat  lane  north  to  Adamsplace,  north  side  of, 
west  corner  of  bam,  azimuth  2.54"  10*,  distance  121.1  feet;  west  comer 
of  stone  gatepost,  azimuth  316°  24',  distance  64.9  feet 

B.  M.  130,  on  Newburg  pike,  south  side  at  Mrs.  Wilder's  private 
road,  northeast,  nail  in  blaze  on  locust  tree,  azimuth  259"  48',  distance 
59.6  feet;  nail  in  blaze  on  elm  tree,  azimuth  331"  04',  distance  32.2  feet. 

B.  M.  131,  on  southwest  comer  of  (Jass  avenue  and  lloertz  street,south- 
east  comer  of  retaining  wall,  azimuth  263°  31',  distance  77.4  feet; 
store  No.  1200,  azimuth  349°  31',  distance  9.2  feet 

B.  M.  132,  north  side  of  Poplar  level  road,  700  feet  southeast  of  Texas 
street,  nail  in  locust  tree,  azimuth  334"  28',  distance  100.6  feet;  small 
locust  tree,  azimuth  50°  53',  distance  41.2  feet 

B.  M.  133,  west  side  of  Poolar  level  pike  just  north  of  Clark's  lane,  west 
corner  of  stone  culvert,  azimuth  306"  42',  distance  59.8  feet;  nail  in 
blaze  on  white-oak  tree,  azimuth  66'^  08',  distance  37  feet 

B.  M.  134,  south  side  of  Poplar  level  pike,  tree,  azimuth  335°  18', dis- 
tance 31.6  feet;  tree,  azimuth  1 12'-  52^,  distance  13.5  feet 

South  meridian  stone,  regulation  stone  post  with  tablet  in  top,  in 
south  part  of  Shawnee  Park,  209  feet  north  of  driveway  marked 
•* South  Stone" , 

North  meridian  stone,  1,227.3  feet  north  of  south  stone,  same  size  and 
marked  "North  Stone " 
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RUSSELL   AND    WAYNE   COUNTIES. 
MONTIOXLLO  aXTADRAHOLE. 

•wing  geographic  positions  were  determined  by  primary 
1  in  the  spring  of  1906  by  J.  R.  Ellis,  topographic  aid.  The 
it  Jacks  Knob  triangulation  station  and  follows  highways 
borders  of  the  quadrangle,  closing  on  Jacks  Knob : 

Geographic  positions  along  highways. 


station. 


Latitude. 


3gulation  station,  1.5  miles  southwest  of  Cartwright 
t  ascended  from  the  divide  on  Monticello  road,  about 
post-office,  on  iand  of  Nathan  Ballenger,  who  lives 
nob  on  main  road.    Station  marlc :  A  stone  post  with 

rted,  sUmped  "U.S.  G.S" 

office,  forics  of  road  400  feet  west  of 

office,  1  mile  east  of  arrow  on  gate  to  field  on  south 

1,  T  road  north.  Just  east  of 

,  T  road  north,  in  southwest  corner  of  H.  T.  Denny's 
comer  of  drug  store  and  post-office,  bears  S.  56°  20^  W. 
nail  in  small  walnut  tree  bears  N.  19°  00'  W.,  distant 
stone  30  by  8  by  10  inches,  aluminum  tablet  stamped 

5ta.  No.  2,  1906'^' 

,  600  feet  east  of  Denny's  store  and  post-office,  stone 

n  and  Wayne  counties,  on  south  side  of  road 

T  road  north  Just  east  of,  30  feet  northwest  to  comer 

MX)  feet  north  of,  58  feet  west  to  tefephone  pole,  cross 

northeast  face  of  cedar  tree  south  side  of  road 

house,  0.25  mile  north  of,  T  road  southeast,  27  feet 

n  fence  post,  21  feet  southeast  to  corner  rail  fence 

tioolhouse.  No.  28,  large  cross  cut  on  gum  tree  about 

►f 

ost-office,  0.2  mile  north  of,  Just  south  of  church  at 
iorth  azimuth  mark,  6  feet  northwest  of  mark  cross 

4  feet  northwest,  nail  in  blaze  on  tree 

top  of  ridge.  7  feet  due  east  to  cross  on  small  cedar. . 
ds  at  Hurt  8  farm,  1  mile  west  of,  20  feet  south  to  cor- 

iast  comer  of  foundation  of  public  school,  aluminum 

I  "Prim.  Trav.  Sta.  No.  3,  1906" 

ice,  0.5  mile  north  of,  cross  on  gatepost  to  farm  owned 

ee,  in  Sumpter's  lane 

se,  arrow  painted  on  northeast  corner  of  tool  house 

•n  top  of  Coffee  Hill 

of  road  on  east  side  of,  22  feet  northwest  to  stump, 

tross  on  small  tree 

office,  large  white-oak  tree  near  center  of  road  and 

est  of  blacksmith  shop 

»,  forks  of  road  0.2  mile  northeast  of,  in  limestone 
orthwest  comer  of  triangle  formed  by  forks  of  road, 

et  stamped  "  Prim.  Trav.  Sta.  No.  4,  1906  " 

idence.  T  road  south,  22  feet  west  to  small  stump,  36 

to  guidepost 

office,  arrow  painted  on  southeast  corner  of  store 

hill,  arrow  painted  on  tree  (blazed  on  four  sides) 

>ad  north,  1  mile  west  and  0.5  mile  south  of,  27  feet 

on  rail  fence,  52  feet  west  to  arrow  on  rail  fence 

store,  forks  of  road,  cross  cut  on  northwest  side  of 

ice,  forks  of  road  ."jOO  feet  east  of,  21  feet  southeast  to 

Qce,  25  feet  west  to  arrow  painted  on  stone 

•oad  northwest.  24  feet  south  to  north  comer  of  store, 

southeast  corner  of  board  fence 

ow  painted  on  telephone  pole  southeast  of 

0  feet  east  of,  road  east,  9  feet  southwest  to  large 

},  0.5  mile  west  of,  north  side  of  crossroads  on  top  of 
laze  on  black  gum  tree  bears  N.  79°  45'  E.,  distant  5.7 
^6  on  hickory  tree  bears  S.  1 1°  .3'  W.,  distant  78.7  feet; 
>  by  7  by  15  inches,  aluminum  tablet  stampe<l  **  Prim. 

6,1906" 

Ing,  T  road  west,  29  feet  southwest  to  cross  and  arrow 
tore,  42  feet  southeast  to  southwest  corner  sawmill. . . 
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PRIMARY    TRI ANGULATION    AND    PRIMARY    TRAVERSE. 


Geographic  positions  along  highways — Continued. 


Station. 


Steubenville  post-ofRce,  700  foot  north  of,  T  road  east  at  Monticello 
and  Burnside  pike,  in  feet  northwest  to  telephone  pole,  27  feet  north- 
east to  post  at  corner  fence 

Steul)envitle  post-oflice,  1  mile  northeast  of,  southwestcomer  of  porch 
to  tolleate  house 

Shepherd's  store,  road  southeast  about  HOO  feet  northeast  of,  25  feet 
north  to  cross  on  telephone  pole,  45  feet  northwest  to  laiige  black- 
oak  tree 

Metcalf  (G.  C.)  residence,  T  road  west,  IS  feet  northeast  to  large  wal- 
nut tree,  21  feet  southeast  to  comer  yard  fence 

Millsprings,  T  road  west,  12  feet  due  east  to  northwest  comer  of  Lan- 
ier s  store 

Beechwood  schoolhouse,  private  road  south,  7  feet  west  to  cross  on 
small  black-oak  tree 

Millsprings  and  national-cemetery  road,  about  100  feet  south  of  cross- 
roads at  corner  of  Shepherd,  Rousseau  &  Marcum's  farm,  nail  in 
walnut  tree  at  crossroads  Ixsars  N.  1**  45'  E.,  distant  111.2  feet;  nail 
in  walnut  tree  l)ear8  N.  37°  30'  W.,  distant  104.6  feet;  cemented  in 
top  of  blue  limestone  26  by  9  by  9  inches,  aluminum  tablet  stamped 
"Prim.  Trav.  Sta.  No.  6,  1906" 

Whiteoak  Creek,  gate  about  150  feet  west  of,  0.4  mile  south  of,  grist 
mill 


I'nmble  and  Merrick's  store,  T  road  northwest  about  400  feet  south- 
west of,  15  feet  east  to  arrow  on  stumpy  30  feet  northwest  to  cross  on 
small  walnut 

Richardson's  residence,  cross  on  small  cedar  tree  at  road 

Forbush  Creek,  arrow  painted  on  large  dead  elm  about  200  feet  west  of 
ford  on 

Dell  post-office  (formerly  Ferris) ,  300  feet  south  of,  in  large  bowlder  in 
southwest  comer  of  field  of  M.  U.  Ilatfield,  aluminum  tablet  stamped 
"Prim.  Trav.  Sta.  No.  7,  1906" 

Dell  and  Jaliez,  T  road  east  halfway  between,  18  feet  southwest  to 
cross  on  white-oak  sapling,  15  feet  northeast  to  cross  on  white-oak 
sapling 

Jal)ez  post-office,  crossroads 

Military  Springs,  Baptist  Church,  T  road  south  0.25  mile  southwest  of, 
21  feet  west  to  cross  on  white-oak  tree,  19  feet  northwest  to  cross  on 
board  fence 

Jamestown  road  and  Wolf  Creek  crossing,  forks  of  road  Jusf  east,  33 
feet  north  to  cross  on  cottonwood  tree,  53  feet  west  to  cross  on  tele- 
phone pole 

Ono,  crossroads,  cross  and  arrow  painted  on  corner  of  yard  fence 

McFarland  ('reek,  350  feet  al>ove  junction  with  Caney  Fork,  in  east  face 
of  ledge  of  stone  on  west  side  of, aluminum  tablet  stamped  "Prim. 
Trav.  Sta.  No.  8.  1906" 

Hickory  tree  at  point  where  road  leaves  creek  bottom,  arrow  painted 
on 


Caney  Fork  and  Wolf  Creek,  junction  of  T  road  west  ju.st  north  of,  24 
feel  north  to  post  with  auger  hole,  24  feet  southwest  to  cross  on  cor- 
ner fence  post 

McFall's  store,  at  mouth  of  Wolf  Creek,  north  side  of  Cunilierland 
River,  cross  and  "l*.  S.  (J.  S."  cut  on  northwest  comer  of  large 
stone 

Stokes  post-oirice,  south  gatepost  to  gate  across  road  about  4o0  feet 
east  of 

Clyde  post-ollice,  just  west  of,  center  of  road  where  Russell-Wayne 
county  lino  crosses 

Stringer's  store,  road  east 

Stephen  Sullivan's  residence,  road  west,  cross  painted  on  chestnut 
tree 


Poor  (Eph.)  farm,  road  northeast  to 

Road  southwest,  12  feet  cast  to  stump 

Old  store  building,  center  of  road  opposite 

Parnell  post-oflice.  0..')  mile  west  of.  northwest  corner  of  foundation  to 
schoolhouse,  alumirunn  tablet  stamped  ''Prim.  Trav.  Sta.  No.  9, 
1006"' 


Beaver  Creek,  forks  of  road,  .'tOO  feet  norlh  of  Cooi)cr  residence,  27  feet 
southeast  to  blaze  on  large  cottonwood  tree,  21  feet  west  to  large 
stump '. 

Wild  (lOOse  road  at  road  north,  I  mile  south  of  Cooper  farm,  30  feet 
west  to  cross  on  dogwood  tree.  27  feet  southeast  to  arrow  on  rail 
fence 

Susie  post-oirice,  road  southwest,  9  feet  south  to  ring  nailed  to  tree,  42 
feet  northeast  to  center  of  yard  gate 

Otter  Cnvk,  at  Dug  Ford,  middle  of 

Wait  post-olfice,  1  mile  north  of.  crossroads  HO  feet  south  of  gate.  45 
feet  northeast  to  stone  corner  at  gate,  34  feet  south  to  large  white- 
oak  I  ree  '. 


Latitude. 


Lon^tude. 


36  53  16.3 

36  53  38.3 

36  54  12.2 

36  55  03.7 

36  55  59.9 

36  57  42.2 


36    58    15.2 
36    58    11.6 


36    58    14.3 
36    57    58.5 

36    58    08.7 


36    57    55.3 


36    58    38.7 
36    69    14.2 


36    58    53.8 


36    58    59.0 
36    59    21.2 


36    59    18.9 
36    58    15.6 

»•.    57    12.7 


36  56 

36  55 

36  53 

36  53 

36  53 

36  52 

36  52 

36  52 


29.1 

44.1 

56.3 
24.8 

04.6 
48.4 
55.9 
37.1 


36  51  54.8 

36  50  25.6 

36  49  14.1 

36  47  49.2 

36  47  23.3 

."ifi  4«)  55. 2 


84  48  08.r, 

84  47  240 

84  46  55.8 

84  46  42.4 

84  46  43.8 

84  46  49.7 


84     46    51.4 
84     47    31.4 


84     48    5&.3 
84    49    56.8 

84    50    30.4 


84    52    2S.0 


84    53    00.5 
84    53    35.8 


84    54    34. 


84    57    03.2 
84    57    59.4 


84  59  33.3 

85  00  14. 0 

85  00  ttrO 

85  00  33.1 

85  01  32.3 

84  59  38.5 

84  59  54.0 

84  59  52.9 

84  58  39.7 

84  58  08.0 

84  57  27.3 

84  57  07. 4 

84  58  18.8       , 

84  58  15.3       i 

84  57  55.8 

84  58  33.3 

84  ,59  02.2 


KENTUCKY. 
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FRANKLIN    AND   OWEN    COUNTIES. 


BADIEVILLE  QVADRAHOLE. 

The  line  starts  from  the  railroad  crossing  at  Switzer  and  follows 
highw^a^'s  north  near  the  west  border  of  the  Sadieville  quadrangle  and 
the  east  border  of  the  Lockport  quadrangle  to  the  intersection  of  the 
Monterey,  Overton,  and  Georgetown  pikes,  at  Hesler.  The  field 
work  was  done  by  J.  R.  Ellis,  assistant  topographer,  in  May,  1906. 

Geographic  positions  along  highways. 


Station. 


Latitude. 


Longitude. 


T  rc»ad  up  branch,  20  feet  southwest  to  J.  Stafford's  mail  box,  27  feet 
northwest  to  comer  of  rail  fence 

Franklin-Scott  county  line,  large  sugar-maple  tree  on 

Yates  schooLhouse,  pilce  southwest  at,  24  feet  southeast  to  comer  fence 
post.  24  feet  south w^est  to  mail  box 

Hall's  store,  T  road  southwest,  on  Franklin-Scott  County  line,  33  feet 
northwest  to  corner  of  store,  54  feet  north  to  W.  Baldwin's  mail  box. 

ELmvllle,  center  of  pike  Just  west  of  road,  up  creek,  27  feet  west  to 
Wash's  shop,  24  feet  north  to  comer  of  fence .* 

Comer  Franklin,  Scott,  and  Owen  counties,  comer  stone 

Major  Anderson's  house,  east  comer  of  bridge  over  branch  southwest 
ju«t  north  of 

SleterviUe,  post  on  Scott-Owen  county  line  near 

Mr.  Bender^s  house,  pike  west  at,  20  feet  southeast  to  comer  of  porch, 
3D  feet  west  to  cross  on  hickory  tree 

North  comer  of  W.  T.  Watson's  bam,  aluminum  tablet  stamped 
"Prira.  Trav.  Sta.  No.  1, 1906" 

Beech  wood,  T  pike  east,  21  feet  northeast  to  comer  of  store  and  post- 
office,  42  feet  southeast  to  comer  of  garden  fence 

J.  A.  Watson's  house,  T  pike  southwest  to  Bethany,  21  feet  northeast 
to  MHithwest  comer  of  bam,  60  feet  northwest  to  center  of  small 
bridge 

Old  toU  gate,  pike  northeast/<10  feet  northwest  to  comer  of  yard  fence. 

Fairbanks  store  and  post-omce,  pike  west,  27  feet  west  to  southeast 
comer  of  store,  25  feet  southeast  to  cross  on  fence  post 

East  Eagle  post-ofDce.  dirt  road  southwest  about  450  feet  south  of,  24 
feet  northwest  to  cross  on  tree,  90  feet  northeast  to  stump 

Hesler,  intersection  of  pikes 


38  16 

38  16 

38  17 

38  18 

38  20 

38  21 

38  21 

38  22 

38  22 

38  23 

38  23 


ft 

07.3 
43.9 

22.7 

32.7 

28.3 
08.4 

37.6 
12.0 

41.2  i 

22.0 

38.9  i 


84  44 

84  44 

84  42 

84  44 

84  45 

84  44 

84  43 

84  42 

84  42 

84  43 

84  43 


49.0 
04.0 

47.8 

15. 5 

40.8 
25.3 

16.1 
21.7 

31.0 

00.8 

15. 3 


38  24  50.7 

38  25  21.0 

38  25  58.5 

38  26  54.2 

38  27  48.0 


84  43  42.8 

84  43  45.  1 

84  43  57.3 

84  45  30.9 

84  46  3(V7 


ANDERSON,   JEFFERSON,    SHELBY,    AND    SPENCER   COUNTIES. 
BHSLBTVULB  and  TATLORSVULE  aVADRANOLES. 

The  following  geographic  positions  on  the  United  States  standard 
datum  were  determmed  by  primary  traverse  in  1905  by  C.  B.  Ken- 
dall, field  assistant.  The  north  line  begins  with  an  adjusted  position 
at  Ilatton  and  follows  the  Chesapeake  and  Ohio  Railway,  public 
roads,  and  the  Louisville  and  Nashville  Railroad  west  along  the  north 
border  of  the  quadrangles  to  Anchorage.  The  south  line  starts  from 
an  adjusted  position  at  Smithville  and  follows  highways  via  Taylors- 
ville  to  an  adjusted  position  at  Gudgel. 

Bull.  310-07 4 
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PBIMABT   TRIANGULATION   AKD  PBIMABT   TBAVBBSB. 


SHELBY VILLB   QUADRANGLE  (SHELBY,   SPENCER,  AND  ANDERSON  COUNTIES). 

Geographic  poritions  along  Louisville  and  NashvilU  Railroad  between  Hatton  and  Bagdad. 


Station. 


Latitude. 


Hatton,  in  front  yard  of  G.  W.  Stockton's  tenement  home,  oppotlte 
Rolwrts  6t  Wrist's  gooeral  store  on  north  side  of  LouuTiUe  and 
NashviUe  R.  R.,  southeast  corner  brick  chimney  to  house  beam  N.  8^ 
W  E.,  distant  78^  feet;  nail  in  sycamore  tree  on  railway  pimeity 
bears  8. 33**  E..  distant  29.8  feet:  lower  hinge  to  front«yaia  rate  bean 
S.  86°  SC  W.,  distant  23.5  feet,  iron  post  stamped  "Prim.  Trav.  Sta. 
No.  24" 

Hatton,  1.1  miles  west  of,  sei-ond-olass  road  crosdng,  center  of  track. . 

Hatton,  1.7  miles  west  of,  second-class  road  croasins,  center  of  track. . 

Consolation  station,  0.9  mile  southeast  of,  second-dass  road  crossing, 
center  of  track 

Consolation  station,  overhead-pike  crossings  center  of  track 

Bagdad  station,  250  foet  south  of,  pike  crossing,  center  of  track 


38  13  35l4 

38  13  4&.8 

38  13  17.5 

38  14  4L3 

38  15  2S.5 

38  15  43.2 


Longitude. 


tt 


8S  00   216 

85  01    «L0 

8S  02    11} 

85  02   U5 

85  02  31.C 

85  01   219 


Geographic  positions  along  public  highways  b^toeen  Bagdad  and  ShdbyviUe. 


station. 


Latitude. 


Bagdad  station,  I.tt  miles  northwest  of,  T  road  south,  15  feet  southwest 
to  comer  post  of  wire  fence,  25  feet  southeast  to  comer  post  of  wire 
fence 

Cbristlansburg  station,  1  mile  south  of,  at  junction  of  Shelby vfUe- 
Christiansburg  pike  and  pike  loading  east,  at  old  toll  gate,  in  north- 
west comer  of  Junction;  iron  post  stamped  <*Prim.  Trav.  Sta.  No.  3, 
1905" 

Shelbyville-Christiansburg  pike  crossing  Chesapeake  and  Ohio  Rwy., 
center  of  track , 

Blacksmith  shop,  three  comers,  T  road  north,  40  feet  north  to  car 
shop,  10  feet  south  to  wire  fence 

Four  comers,  seeoiid-cla&s  crossroads.  00  feet  southeast  to  Chesapeake 
Hiid  Ohio  K wv.  25  feet  northwest  to  rwl  gate 

CheHapoako  and  Ohio  liwy.  milepost  "Loii  34",  900  feet  northeast  of 
T  road  to  southeast,  00  feet  southciist.  to  railroad  crossing,  25  feet 
south  to  walnut  t  ree , 

Shelbvville,  2.1  miles  east  of,  T  road  south,  25  feet  southwest  to  comer 
post  of  wire  fence,  30  feet  southeast  to  comer  post  of  wire  fence 

Shelby ville,  Shelby  (bounty  court-bousis  10  feet  east  of  southeast  cor- 
ner, iron  post  stamped  "Prim.  Trav.  Sta.  No.  2, 1905  " 

Shelbyvillo,  intersection  of  Washington  and  Seventh  streets 


Off 

38    15    53.6 


38  16  oas 

38  15  58.1 

38  15  56.0 

38  15  08.4 

38  14  15.4 

38  13  50.0 

38  12  39.2 

38  12  42.0 


LoQgltilde. 


Off 

85   05  (KlO 


85  m  Nl4 

85  07  218 

85  OS  A^ 

85  00  .'K-K 

8r>  10  31.  ii 

85  11  21-3 

85  1-2  57.1 

85  13  07-5 


Geofjraphic  positions  aJonij  Louisville  and  Nashville  Railroad  between  Shelbyvilk  and 

Anchorage. 


Station. 


Shelby  ville,  1.3  miles  west  of:  8mithflei<l  pike  croHHing  of  Louisville  and 
Nashville  U.  K.  at  milk  station,  center  of  track 


Latitude. 


I^ngilU'i**. 


38    13    n.4 


«5    14   08.3 


KENTUCKY. 
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Geoffrapkie  positions  along  highways  on  south  border  of  quadrangle. 


Station. 


nt ,  four  CO mera  ,30 feet  south  to  telephone  pole,  36  feet  north- 

itonewall,  00  feet  east  to  corner  of  blacksniith  shop 

Creek,  east  end  of  covered  bridge  over,  roads  northeast,  east, 

h 

ttoy  post-oRlce,  three  comers,  T  road  to  east 

ttoy  post-office,  in  forks  of  road,  in  northwest  comer  of  front 
residence  of  W.  M.  Welch;  iron  post  stamped  "Prim.  Trav. 

5.   1905" 

le  Reformed  Church,three  comers  at,  three  trees  in  triangle. 
;e  Reformed  Church,  1.4  roilea  southeast  of,  T  road  to  nortn- 
iction  of  Van  Buren  and  Mount  Eden  roads,  12  feet  east  to 

feet  northwest  to  comer  of  rail  fence 

2h  Creek,  center  of,  at  second-class  fork  up  valley 

len,  about  1.25  miles  southwest  of,  four  comers,  center  of 
x»ite  bam, 20  feet  west  to  bam  door, 25  feet  east  to  step  at 

en,  about  2  miles  south  of,  forks  of  roads  south,  southeast, 
,  60  feet  northwest  to  old  stump,  30  feet  west  to  sycamore,  90 

beast  to  dead  tree 

Id  mill  place,  1  mile  northwest  of ,  forks  second-class  road  to 

St  25  feet  southwest  so  gate,  10  feet  north  to  bam 

>ld  mill  place,  forks  at  roads  northwest  up  hill  and  north- 
rooked  Creek, center  of  triangle  at  forks 

>ld  mill  place,  1.2  miles  southeast  of,  forks  of  roads  north- 
1  southeast,  50  feet  north  to  oak  in  yard,  15  feet  southwest  to 

B 

>08t-office,  0.5  mile  east  of.  Junction  of  Pleasant  Grove  Ridee 
1  Vanburen-Lawrenceburg  pike,  375  feet  west  of,  in  nortn- 
ner  of  front  yard  to  residence  ot  J.  T.  Edwards,  iron  post 

1  "Prim.  Trav.  8ta.  No.  6, 1905  " 

>ost-office,  0.5  mile  east  of.  Junction  of  Pleasant  G  rove  Ridge 
i  Vanburen-Lawrenceburg  pike,  south  edge  of  pike  at  June- 
post-office,  about  2JS  miles  east  of,  junction  of  Vanburen- 
«buig  and  Mount  Eden  Lawrenceburg  pikes,  20  feet  north- 

itone  wall.  50  feet  southwest  to  large  elm * 

eek,  center  of  covered  bridge  over 

.  three  comers  at  blacksmith  shop,  pike  to  south,  40  feet 
comer  of  yellow  store,  40  feet  soutnwest  to  comer  of  yellow 

,  1.4  miles  east  of,  forks  of  second-class  road  to  northeast,  30 

;hwe8t  to  comer  of  stonewall,  50  feet  east  to  apple  tree 

^office,  0.25  mile  north  of,  T  road  south,  50  feet  southeast  to 
e  pole,  35  feet  southwest  to  comer  post  of  wire  fence,  350 

h  to  covered  bridge 

lile  west  of,  forks  ot  second-class  road  to  southeast.  15  feet 

telephone  pole  painted  "682, "  60  feet  east  to  oak  tree 

ue-limestone  post  28  by  6  by  6  inches,  with  hole  drilled  and 
I.  8."  cut  in  top,  m  front  yard  of  Lizzie  Burgess's  house.  1.2 
I  front  fence.  19  feet  west  of  gate,  comer  of  buggy  shed  bears 
'  W.,  distant  28.6  feet 


Latitu 

de. 
II 

Longitude. 

o 

1 

o 

/ 

n 

38 

03 

40.1 

85 

15 

05.3 

38 
38 

03 
02 

15.0 
33.7 

85 
85 

13 
13 

27.3 
00.6 

38 
38 

02 
01 

33.4 
14.7 

85 
85 

13 
12 

00.4 
27.3 

38 
38 

00 
01 

55.0 
36.5 

85 
85 

11 
10 

01.5 
40.6 

38 

02 

06.1 

• 
85 

09 

34.4 

38 

01 

48.7 

85 

06 

31.4 

38 

01 

01. a 

85 

08 

15.5 

38 

00 

31.2 

85 

07 

27.1 

37 

59 

48.5 

85 

07 

29.2 

37    59    05.7 


37    59    08.5 


38    00    22.4  ! 
38    00    15.0  : 


38    00    16.1 
38    00    29.6 

38    00    30.8 


85    06    40.4 


85    06    37.2 


85    05    12.6 
85    04    31.3 


85    03    35.5 
85    02    10.4 

85    01    31.0 


38    00    33.4  85    00    30.5 


38    00    34.7  84    59    27.6 
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PRIMARY    TRIANGULATION    AND    PRIMARY    TRAVERSE. 


TAYLORSVILLE    QUADRANGLE    (JEPFERSON,    SHELBY,    AND    SPENCER    COUNTIE 

Geographic  positions  along  Louisville  and  Nashville  Railroad  between  ShelbynL 

Anchorage. 


Station. 


Milk  station,  second-class  road  crossing,  center  of  track 

Scotts  stat.on,  pike  crossing,  center  of  track 

Scotts  station,  1^  miles  west  of,  second-class  road  crossing,  center  of 
track 


Simpson  ville  station,  0.7  mile  east  of,  second-class  road  crossing,  center 

of  track 

Siropsonville,  in  southeast  comer  of  grounds  of  Simpsonville  Masonic 

loage,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  1,  1906" 

Simpsonville,  at  west  edge  of.  State  pike  crossing  of  Louisville  and 

Nashville  R.  R..  center  of  track 

Connors  station,  road  crossing,  center  of  track 

Longrun  station,  road  crossing,  center  of  main  track 

Floyds  Fork,  0.25  mile  east  of,  road  crossing,  center  of  main  track 

Beckleys  station,  road  crossing,  center  of  track 

A voca 'station,  road  crossing,  north  rail,  main  track 

Anchorage,  1  mileeatt  of,  road  crossing  at  miiepost  "Lou  13,"  center  of 

track 


Latitude. 

Lon, 

o 

P< 

o 

/ 

// 

, 

38 

13 

52.8 

85 

1 

38 

14 

01.3 

85 

1 

38 

13 

29.6 

85 

1 

38 

13 

33.6 

S5 

a 

38 

13 

20.8 

85 

38 

13 

21.4 

8S 

2] 

38 

13 

23.8 

85 

Z 

38 

13 

48.0 

85 

2; 

38 

14 

25.8 

85 

2i 

38 

15 

02.6 

85 

2S 

38 

15 

22.1 

85 

3(1 

38 

15 

38.3 

85 

31 

Geographic  positions  along  highways  on  south  border  of  quadrangle. 


Station. 


Smithville,  0.9  mile  southeast  of,  junction  of  Sal"  River  road  and  pike, 
10  feet  northeast  to  rock  wall,  90  feet  south  to  crooked  oak  tree 

Smithville,  1.7  miles  east  of,  three  comers,  ^econd-class  T  road  to 
south,  10  feet  south  to  gate 

Lucas  ford  of  Sait  River,  0.75  mile  west  of,  T  road  to  south,  35  feet 
south  to  red  gate 

Lucas  ford  of  Salt  River,  600  feet  north  of,  forks  of  road  south  and  west, 
10  feet  north  to  comer  of  crib,  40  feet  southwest  to  fence 

Waterford,  1.7  miles  southwest  of,  loop  in  main  road,  second-class  road 
to  south  at  white  bam,  70  feet  north  to  large  oak,  40  feet  west  to  lot 
gate 

W'aterford,  0.8  mile  southwest  of,  three  comers  at  bend  of  road  north- 
east, second-class  T  road  to  southwest,  15  feet  southwest  to  gate,  20 
feet  south  to  comer  of  house 

Waterford,  at  north  edge  of,  junction  of  Taylorsvillc,  Waterford,  and 
Elk  Creek  pikes,  at  blacksmith  shop,  70  feet  north  to  center  of  small 
bridge,  130  feet  cast  to  Teenier  of  Plumb  Creek 

Waterford,  1  mllecAst  of, forks,  pike  to  west,  public  road  to  south,  15 
feet  north  to  mail  box,  40  feet  southwest  to  comer  of  wire  fence 

Waterford,  2  miles  west  of,  four  comers  near  top  of  hill,  second-class 
crossroads,  5  feet  north  to  wire  gate,  40  feet  south  to  while  gate .  . . . 

Taylorsvllle,  2.4  miles  west  of,  forks,  roads  e^ist  and  south.  30  feet  west 
to  comer  of  wire  and  rail  fence,  35  feet  northeast  to  farm  gate,  90  feet 
southeast  to  two  walnut  trees 

Taylorsvllle,  1.4  miles  west  of,  forks,  second-class  road  to  northwest, 
15  feet  north  to  wire  fence.  3.')  feet  south  to  board  and  wire  fence,  60 
feet  southeast  to  telephone  pole 

Taylorsville,  at  ^vcst  cdcc  of,  forks  of  pike  north  and  west,  15  feet 
south  to  stonewall,  40  loot  north  to  telephone  pole 

Taylorsvillc,  Spencer  ('ounty  court-house,  southwest  comer  of,  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  4,  19(te" 

Taylorsvillc.  1.6  miles  ctist  of,  forks,  second-class  road  to  south 

Taylorsville,  2.1  mile  east  of.  T  road  south,  3.'»  fwt  southeast  to  corner 
post  of  wire  fence,  35  feet  west  to  corner  post  of  wire  fence 

Three  comers,  second-class  T  road  to  nortti,  15  feet  north  to  gate 

Little  Mount,  1  7  miles  west  of,  thret^  corners,  second-class  road  to 
northwest.  25  feet  northwest  to  gate,  40  feet  east  to  locust  tree 


Latitude. 

O  ■/  // 

38  00  41.3 

38  00  29.8 

38  00  40.6 

38  01  19.2 

38  01  07.6 

38  01  50.1 

38  02  20.3 

38  02  03.9 

38  01  47.6 

38  01  49.3 

38  01  42.2 

! 

38  01  48.0 

38  01  51.0 

38  02  00.5 

38  01  57.0 

38  02  22.7 

38  02  ,5.5.3  ' 


Longlti 

85  29 

85  29 

85  28 

85  28 

85  27 

85  26 

85  26 

8')  25 

S.'i  24 

85  23 

S5  22 

85  21 

85  20 

85  19 

85  18 

85  17 

85  16 


EASTERN    DIVI8I0K. 


LOUISIANA.. 
PRIMARY  TRAVERSE. 


ASCESaiON,    BAST   BATON    ROUGE,    AND    IBERVILLE    PARISHES. 
BATOH  ROUBZ  ftUADKAXOLB. 

The  following  get^raphic  positions  were  detGrnilned  by  primary 
traverse  in  November,  1905,  by  C.  B.  Kendall,  field  assistant. 

The  line  starts  at  Baton  Rouge  and  runs  northeasterly  via  high- 
ways to  Comite  post-office,  thence  southerly  via  Foreman,  Hope- 
villa,  and  Dutchtown  to  Geismar,  on  the  Yazoo  and  Mississippi  Valley 
Railroad,  thence  northwesterly  along  said  railroad  to  St.  Gabriel. 

Positions  are  based  on  the  Baton  Rouge  astronomic  datum  as  given 
in  the  report  of  the  Chief  of  Engineers,  United  States  Army,  for  18S7, 
Psrt  IV.  page  2783. 

Oeograpkic  potitiont  along  Mghtvayt. 


Cotboyj' Eichanm.  road  north. 

niwconien.  nn3  north 

ipwcoiwr),  road  north 

wnl'*.  Mora  ■nd  poit-ofllce.  IflO  teet  nortbefut  of,  marlilo  post  30  by 
•HShicbMKtKlllchraJnBround.  "O.  8." cut  in  top  ol  post.... 

y«!nW«.iloni«nilpoat.oflico.  aioleft  (oulhweat  ol,  rmtrhlo  post  30  by 
•>>F3liKlmaet!tl1ncheB[n  ground,  "<;.  S."cut  [n  top  of  post:  the 
Iwopoiti  are  453  t«t  a»in,  azlmutb  tMtween  thpm  \b  34°  2S'  3((" . . . 

™*niflaptiMCbun!h.T  road  south 

KMiill  Baptlit  Churcb.  li  milea  aoutb  of,  (our  compn,  townihip 

Hi»Imii'h1o»,  I  .ZS  niLM  northwMt  of ,  road  forks,  wcond-claM  road 

Mrltiviiat.  40  [let  Dorttlpagt  to  bush.  SO  feet  southeast  to  hush 

"•Wwni.  store,  three  comara.  T  road  north,  (O  fcel  northcaat  to 

{"w Ciwii'c^mh.^W  fivi' UShoaat  of,'threeoornBra.V ."."!!!"!;!! ! 


large  oak.  SO  teet  south 


20  feci 


15  feet 


Hopwlils,  1 
.Wiwrtlic 
S»Willii.eB 


-Jiw.  00  [rwt  southeast  to  largp  \\\p  oak, 
orthot,thIwcorners,TroHii  south.  40 

et'east  of.  tbrwcorners,  T  road  norlh.... 
.f,  Bt  northeast  corner  ol 
mpod  "Prim.  Tiav.  Sta, 


nortbweat  ol.  three  comets,  T  road 
o  smaJl  bridge.  SO  [eet  west  to  oak  tr 
B-f-uuu  cenwr  of  Barou  Manchal  at  Hampton  Fpn 
"opMllla,  0.75  mile  south  ol.  three  comcm,  T  roBd  we.! 
-7**  toeoroer  of  yard  feneo,  25  feet  northwest  to  con 
fliKcDnient,  200  leet  southeast  of  store.  T  road  east,  21 
lOMrner  ol  fi'nce,  30  leet  southwest  to  front-yard  ei 
llow  '™^-  "'"^^  ""^  Dortbeaat.  X  twt  southwest 
I"!"*!?  tine,  three  comers  on,  Troad'oast  .'.'.■  .■.■.■.'"' 
Im  "'"*"'  *'  ston.  north  and  northcsBt.  70  [eet  ec 

T°?''>ope,  four  comen  at,  Bec(>tid.TiasB  road  croulnfE. . . 
1?  S-.  H,  2  E„  corner  of  sees.  14. 15,  Z2,  and  23,  S  feet  south  ol 
^„'per..tl>u^htowl 


2  E„  corner  of  sees.  14, 15,  22. 

S^ltoHn,  SOU' 


1,  T  road  WMt.  40  feet  west  to  largo  oa 
V,  T  road  MNiUiaut 
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PRIMARY   TRIANGULATION    AND   PRIMARY    TRAVERSE. 


Geographic  positions  along  ¥0200  and  Mississippi  Valley  Railroad^  Geismar  to  St.  Gal 


Station. 


Oeismar  station,  road  crossing  150  feet  southeast  of 

Oeismar,  125  feet  southeast  of  station,  50  feet  south  of  center  of  Yazoo 
and  Mississippi  Valley  R.  R..  main  track,  in  angle  between  railway 
and  public  road,  Mississippi  River  Commission  bench  mark  post 
•  •  1891  P.  B.  M.."  stamped  •  Prim.  Trav.  Sta.  No.  3, 1905."  A  United 
States  Geological  Survey  iron  post  was  also  set  1  foot  west  of  Missis- 
sippi River  Commission  bench  mark  and  stamped  ' '  Prim.  Trav.  Sta. 
No.  3, 1905" 

Southwood  station,  50  feet  northwest  of,  center  of  main  track,  at  road 
crossing 

Ascension-Iberville  parish  line,  center  of  track 

Ascension-Iberville  parish  line,  0.6  mile  northwest  of,  road  crossing, 
100  feet  northwest  of  cotton  gin 

Bruns,  50  feet  southeast  of,  road  crossing 

Bruns,  1.25  miles  northwest  of,  second-class  road  crossing,  point  10 
feet  west  of 

St.  Gabriel  station,  150  feet  west  of  center  of  main  track,  on  south 
edge  of  sidewalk  leading  west  from  station,  Mississippi  River  Com- 
mission bench  mark  marked  "U.  S.  P.  B.  M.  1891."  A  United  States 
Geological  Survey  iron  post  was  set  near  and  stamped ' '  Prim.  Trav. 
Sta.  No  .4, 1905" 

St.  Gabriel,  0.75  mile  southwest  of,  chimney  on  old  Bagatelle  sugar 
house 


Latitude. 


30    12    1&4 


30 

12 

1&3 

91 

01 

30 
30 

13 
13 

oa9 

22.6 

91 
91 

02 
03 

30 
30 

13 
13 

4a4 
44.9 

91 
91 

03 
04 

30 

14 

23.3 

91 

OS 

30 

15 

3a7 

91 

06 

30 

14 

32.3 

91 

06 

Longiti 


91    01 


ASCENSION,    ASSUMPTION,    IBERVILLE,    AND    WEST   BATON    ROUGl 

PARISHES. 


OR088STETS  AND  WHITB0A8TLE  aVADRAHOLES. 

The  following  geographic  positions  were  determined  by  prim 
traverse  run  by  C.  B.  Kendall,  field  assistant,  in  December,  li 
For  the  control  of  the  Whitecastle  quadrangle  the  line  begins  \ 
the  position  of  the  east  tower  of  the  old  Catholic  Church  at  Don 
sonville  and  follows  the  Texas  and  Pacific  Railway  to  Plattenv 
thence  along  public  roads  west  and  northwest  to  the  Whiteca 
Lumber  Company's  railroad  at  Lake  Natchez,  thence  along  this ; 
road  and  public  roads  northeast  to  Whitecastle,  thence  along  T< 
and  Pacific  Railway  to  Plaquemine,  where  it  is  tied  to  the  posi 
of  the  Catholic  Church  spire 

For  the  control  of  the  Grossetete  quadrangle  the  line  begins  ^ 
the  position  of  the  Catholic  Church  spire  at  Plaquemine  and  foil 
Bayou  Plaquemine  to  its  junction  with  Bayou  Grossetete,  th< 
along  Bayou  Grossetete  northwest  to  Grossetete,  thence  along 
Texas  and  Pacific  Railway  to  Old  Rosedale  station,  where  it  ti 
east  along  the  old  Louisiana  Central  Railroad  grade  to  Baton  R( 
and  is  tied  to  the  position  of  the  northwest  tower  of  the  Louis 
statehouse,  also  to  primary  traverse  position  as  determined  by  i 
McXair,  topographer,  in  1903. 

A  checked  spur  line  was  run  from  Old  Rosedale  station  norths 
along  the  Texas  and  Pacific  Railway  to  Maringouin  station. 

Positions  are  based  on  the  Baton  Rouge  datum,  as  given  in 
report  of  the  Chief  of  Engineers,  United  States  Army,  for  1 
pages  2779-2784. 


LOUISIANA. 
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0R08SETETE   QUADRANGLE    (BATON    ROUGE    AND   IBERVILLE   PARISHES). 

Geographic  positions  along  highways. 


Station. 


Plaquemlne,  west  edge  of.  Jonction  of  Court  street  and  Bayou  road, 
25  (wt  southwest  to  oenter  of  smali  bridge,  20  feet  northwest  to  cor- 
ner of  store  porch 

PlaqoemiDe,  2.2  miles  southwest  of,  600  feet  east  of  oil-pumping  sta- 
tion, three  comers,  second-class  T  road  to  south,  40  feet  south  to 
railroad 

Le  BhiDc's  store,  1.1  miles  northeast  of,  three  comers,  T  road  to  south. 
10  feet  south  to  gate,  40  feet  southwest  to  oak  tree,  50  feet  north  to 
center  of  railroad 

U  BUnc's  store,  three  comers,  T  road  to  south,  30  feet  south  to  gate, 
30  feet  8onthw»it  to  conrar  store  poroh 

Cockleborr  lumber  mill,  center  of  water  tank 

Crescent  post-ofRoo,  0.7  mile  southwest  of.  three  comers,  T  road  to 
aoath,  20  feet  southwest  to  comer  of  yard  fence,  40  feet  southeast  to 
comer  of  yard  fence 

nrpaon'B  private  ferry,  three  comers,  road  north  to  south  landing 
of.  35 feet  south  to  store  door,  30  feet  northeast  to  telephone  pole. . . 

Seyraoar  Ferry  across  Bayou  Plaquemine,  east  landing  of 

Seymoar  Ferry.  150  feet  north  of  east  landing,  at  bend  of  road  to 
TOuth,  at  southwest  comer  of  front-yard  fence  to  residence  of  Frank 
Seymour,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  10, 1905  " 

Sevmour  Ferry,  0.6  mile  northwest  of,  three  comers,  T  road  east  to 
Joe  Carter's  ferry,  40  feet  northeast  to  sweet  gum,  50  feet  south  to 
sycamore  stump 

Seymour  Ferry,  1.7  miles  northwest  of,  center  of  bridge  over  small 
bayou 

Sevmour  Ferry,  2.6  miles  northwest  of,  point  of  land  at  junction  of 
bayous  Choctaw  and  Orossetete 

Bayou  William.  0.4  mile  southeast  of,  three  corners,  second-class  T 
road  to  west,  at  northeast  comer  of  clearing,  stake  at  west  edge  of 
road,  marked  "  ^10  " 

Bayou  William,  oenter  of  bridge  over 

Bayou  William,  0.9  mile  northwest  of,  three  comers,  second-class  T 
road  to  west.  100  feet  south  of  southeast  comer  of  clearing,  100  feet 
north  of  northeast  comer  of  clearing: 

Bsyou  Catfish,  1.3  miles  southeast  of,  scond-class  road  to  south,  10 
feet  west  to  locust,  90  feet  north  to  edge  of  Bayou  Orossetete 

B»you  Catfish,  oenter  of  bridge  over 

Bsyon  Catfish,  1.6  miles  northwest  of,  three  comers,  second-class  T 

I  road  west,  150  feet  south  of  southeast  comer  of  clearing,  25  feet  south- 
vest  to  gum  tree,  50  ftot  east  to  edge  of  Bayou  Orossetete 

^you  Catfish,  2.6  miles  northwest  of,  three  comers,  second-class  T 

road  to  southwest,  10  fteet  northwest  to  comer  of  wire  fence,  10  feet 

foothwest  to  corner  of  wire  fence,  100  feet  northeast  to  Bayou  0  roses- 
tete 

.Orossetete,  about  4.3  mUes  southeast  of,  at  bend  of  bayou  to  north- 
v^t,  forks  of  roads  northwest  and  southwest.  60  feet  southeast  to 
niaplfl  tree,  50  feet  north  to  edge  of  Bayou  Orossetete 

uroiK>tete,  3  miles  southeast  of,  three  comers,  second-c>lass  T  road  to 
■wrthwest,  30  feet  southwest  to  chinaberry  tree,  30  feet  south  to 
corner  of  wire  fence,  15  feet  northeast  lo  top  of  levee 

"JJJetete,  1.6  miles  southeast  of,  three  comers,  second-class  T  road 
Hading  over  old  drawbridge,  50  feet  northwest  to  large  live  oak,  20 

"H  ««st  to  end  of  fence 

D^^'  ^'^  °^^^  ^^^  ^'  station,  road  crossing  Texas  and  Pacific 
»^.,  125  feet  northwest  of  bridge  over  Bayou  Orossetete,  center  of 
trick 


Latitude. 


o  /  /r 

30  17  05.2 

30  16  23.1 

30  15  52.4 

30  15  00.8 

30  14  51.6 

30  14  54.1 

30  15  15.1 

30  15  3a  2 

30  15  31.6 

30  15  55.7 

30  16  5a  7 

30  17  30.1 


30    18    01.5 
30    18    2a  2 


30    19    05.2 

30    19    49.6 
30    20    23.9 


30    21    33.6 

30  22  09.8 
30  22  08.0 
30    22    48.8 

30    23    48. 7 

I 
I 

30    24    2a9  ' 


Longitude. 


91  14  40.0 

91  15  30.9 

91  15  55.8 

91  16  17.3 

91  16  54.8 

91  17  .17.9 

91  18  03.7 

91  19  10.3 

91  19  09.7 

91  19  21.6 

91  19  09.3 

91  18  56.4 


"91    19    29.6 
91    19    39.3 


91    19    53.4 

91    20    45.4 
91    21     49.5 


91  22  29.3 

91  22  46.9 

91  23  .')2..'> 

91  24  42.8 

91  25  02.2 

91  2.'>  2ti.G 


Geographic  positions  along  Texas  and  Pacific  Railway  near  Orossetete. 


Station. 


Groasetete  station,  100  feet  northeast  of,  at  edge  of  railroad  right  of 
way  at  comer  of  street, 50  feet  north  of  center  main  track  Texas  and 
Pacific  Rwy.,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  11,1905".... 
Orossetete  station,  0.9  mile  northwest  of,  railroad  crossing,  Toxap  and 

Pacific  Rwy.  and  lumber  road  leading  west,  oenter  of  track 

Old  Rowdale  station  at  crossing  Texas  and  Pacific  Rwy.  and  Old  Lou- 
isiana Central  R.  R.  grade,  public  road  crossing,  ccnlor  of  track. . 


30  24  38.9 
30  2,')  08.1 
30    2t'>    04.9 


I 


91  21)  03.0 
91  26  4S.3 
91    27    51.1 
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PBIXART   TBIAXO0LATIOX    AKD   PBIXAST   TBAVEBSl 


V 


Geographic  pogitions  along  old  Louitiana  Central  Railroad  grade. 


station. 


LaUtode. 


Rosedale  post-ofVloe,  four  corners,  60  feet  northwest  to  comer  store,  30 
feet  southeast  to  comer  of  old  {^tform,  180  feet  east  to  center  of 
bridge  over  Bavou  Orossetete 

Rosedale  post-omce,  1.2  miles  east  of,  small  bayou,  center  of  bridge  over 

Rosedale  post-office.  2.5  miles  east  of ,  center  of  bridge 

Lalce  Crocodile,  center  of  iron  bridge  over 

Lake  Crocodile,  l.A  miles  east  of,  small  bayou,  center  of  bridge  over. .. 

La  Ice  (Crocodile,  2.6  miles  east  of,  socond-dass  wood  road  to  north,  cen- 
ter of  old  grade 

Four  comers  at  old  sawmill  place,  2.6  miles  west  of.  three  comers,  sec- 
ond-class T  lane  to  south.  10  feet  south  to  small  bridge 

Four  comers  at  old  sawmill  place,  2.1  miles  west  of,  three  comers,  sec- 
ond-class T  road  to  south,  40  feet  south  to  dead  oak,  10  feet  west  to 
small  bridge 

Four  comers  at  old  sawmill  place,  1  mile  west  of.  four  comers,  second- 
class  T  road  to  south ,  cane-fleld  road  to  north ,  20  foet  south  to  comer 
of  wire  fence,  40  feet  southwest  to  gum  tree 

Old  sawmill  place,  on  Selvy  plantation,  about  5  miles  west  of  Port 
APen,  four  comers,  crossroads,  15  feet  north  to  small  bridge,  35  feet 
south  to  wire  fence 

Port  .\llcn,  about  5  miles  west  of,  four  comers  at  west  end  of  old  plank 
road  on  savoy  plantation,  in  southwest  comer  of  intersection,  iron 
post  stamped ''^Prim.  Trav.  8ta.  No.  13, 1905" 

Port  Allen,  3.8  miles  west  of,  forks,  roads  southwest  and  southeast  at 
BChoolhouse,  center  of  old  grade,  100  feet  southwest  to  fiont  door  of 
schoo'houso 

Port  Al'en,  about  3  miles  west  of,  second-class  road  crossing,  center  of 
old  grade 

Port  Allen,  1.5  mlle^  west  of,  second-class  road  crossing,  50  feet  east  of 
old  trestle  across  three  streams,  center  of  old  grade  at  road  crossing. . 

Port  Allen,  at  west  edge  of,  crossing  of  Texas  and  Pacific  Rwy.  and  old 
grade  of  Louisiana  Central  R.  R. ,  center  of  track 

Port  Allen,  West  Baton  Rouge  court-house,  in  angle  formed  by  east 
wall  and  north  wall  of  porte-cochftre,  iron  post  stamped  "  Prim.  Trav. 
Sta.  No.  14,1905" 

Baton  Rouge,  intersection  of  Main  and  Lafayette  streets,  center  of  car 
track 


Baton  Roug(>,  northwest  tower  of  Louisiana  statehousc,  United 
States  Engineers'  triangulation  station 

Baton  Rouge  post-office,  150  foet  east  of,  In  park  at  foot  of  Church 
8tn»<»t.  MissisMippi  River  Coramlssion  V.  B.  M 

Baton  Kouge,  Intersection  of  North  boulevard  and  Dufrocq  street, 
a'nUT  of  street -car  track 

Baton  Rouge, Cowboys'  Exchange,  thnH?  comers,  T  road  to  northwest. 


30  26  34.5 

30  27  12.0 

30  27  46.8 

30  28  41.2 

30  28  17.0 

30  28  10.5 

30  28  11.5 

30  28  11.0 

30  28  09.1 

30  28  10.0 

30  28  00.6 

30  27  44.1 

30  27  35.6 

30  27  39.5 

30  27  42.0 

30  27  40.7 

30  27  08.6 

30  26  51.56 

30  26  52.87 

30  26  55.6 

30  27  14.9 


Geographic  positions  along  Texas  and  Pacific  Railway,  Rosedale  to  Marin 

[Checked  spur  line.] 


Station. 


Latitude. 


New  Rosedale  station,  1,000  feet  northwest  of,  road  cros.slng,  center  of 

track 

Now  Uosedalo,  1.7  miles  northwest  of,  at  cotton  gin,  crossing  of  West 

Oak  lane,  c«»nter  of  track 

Slack's  cotton  gin,  400  fwt  northwest  of.  road  crossing,  ctniter  of  track.  .1 

Marlngouin,  I  nill(»  southeast  of,  road  crossing,  center  of  track ' 

Marlngouin  stat ion,  TiO  fwt  southeast  of,  stnvt  crossing.  ceiit<'r  of  main  I 

track I 

Maringoiilii  station,  200  ftn^  north  of,  at  south  corner  of  .loseph  Wolf's  I 

department  ston%  iron  post  8tam|>>d  "  Prim.  Trav.  Sta.  No.  12,  IWK')" 


O  /  If 

30  26  30.9 

30  27  30.1 

30  27  56.0 

30  28  44.2 

30  29  30.5 

30  29  32.0 


LOUISIANA. 
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:CA8TLB  QUADRANGLE  (ASCENSION,  ASSUMPTION,  AND  IBERVILLE  PAKISHEs). 

He  positions  along    Texas   and  Pacific    Railway  between  DonaldsonvilU  and 

Plattenville. 


station. 


iTille,  paat  tower  of  old  Catholic  Church 

iville,  croflii  on  Catholic  convent 

iville.  freight  station,  50  feet  south  of,  Texas  and  Pacific  Kwy. 

le,  overhead  crossins;  of  St.  I*atrick  strwt *. . . 

i>ille,  1.7  miles  soutn  of,  second-class  road  crossing  at  trestle 

all  stream 

IP,  400  fei't  west  of,  center  of  track  at  road  crossing 

inoe,  0.75  mile  north  of,  at  Halfway  station,  road  crossing, 
f track 


moe  station,  100  feet  south  of,  road  crossing 

ince,  l.l  miles  south  of,  center  of  track;  crossing  signpost 

5  feet  west  of  track 

nee  station,  1.8  miles  south  of,  at  sugarhouse,  road  crossing, 

f track 

•me  sugarhouse,  tramroad  crossing,  550  feet  south  of,  road 

,  center  of  track 

le,  100  feet  north  of  station,  road  crossing,  center  of  main 


Latitude. 

Longitude. 

o 

/ 

// 

o 

/ 

tt 

30 

0(> 
06 

18.  a5 

14.36 

90 
90 

58 
59 

58.25 
05.47 

30 

05 

54.1 

90 

53 

21.9 

30 
30 

05 
04 

12.1 
11.9 

90 
91 

59 
00 

35.9 
16.8 

30 
30 

03 
03 

36.9 
08.6 

91 
91 

00 
01 

47.3 
12.0 

30 

02 

14.8 

91 

01 

32.1 

30 

01 

37.3 

91 

01 

38.9 

30 

00 

47.5 

91 

01 

38.9 

29 

59 

41.9 

91 

01 

06.4 

Geographic  positions  along  highways. 


Station. 


Je,  Catholic  Church,  in  south  face  at  southeast  comer,  alu- 

tahlet  stamped  *'  Prim.  Trav.  Sta.  No.  5,  1905" 

ville,  at  junction  of  Bayou  Lafourche  and  Lake  Natchez 
100  fe«fc  northeast  of  Catholic  Church,  brick  warehousi*  in 

•st  corner  of  intersection,  east  comer 

ville,  0.6  mile  north  of,  at  Magnolia  store,  three  comers,  pub- 
d  to  west,  60  feet  southwest  to  comer  of  fence,  40  feet  north  to 

1  stopp,  80  feet  east  to  Bavou  Lafourche  levee 

ville,  1  mile  northwest  of,  Texas  and  Pacific  and  Southem 

rossing,  center  of  track t 

ville,  about  2.5  miles  northwest  of,  three  comers,  stvond- 
ui  to  south  at  l)end  of  main  road  to  northwest,  10  fet>t  south 

bridge,  40  feet  northeast  to  telephone  pole 

ville,  about  3.75  miles  northwest  of,  three  comers,  second- 
road  to  west,  at  bend  of  main  road  to  north 

ville,  about  3.75  miles  northwest  of,  second-class  T  road  west 
of  main  road  to  north,  at  comer  of  fence  at  northeast  comer 
lection,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  6, 1905". .. 

rou,  at  old  bridge  site  (1905) ,  about  700  feet  north  of  ston*, 
stream 

me,  center  of  bridge  over 

ou,  center  of  bridge  over 

?rrepas,  east  end  of  bridge  over 

»rrepas,  bridge  over,  0.6  mile  southwest  of.  thnv  comers,  sik'- 
is  T  road  west  to  Lake  Natchez,  25  f<»et  northeast  to  small 
70  feet  we«t  to  comer  plank  and  wire  fence,  35  feet  east  to 

'rrepas.  bridge  over,  0.6  mile  southwest  of.  thnni  corners,  si'c- 
is  T  road  west  to  Lake  Natchez,  Ht  fence  corner  at  southwest 
tf  intersection,  iron  post  stanip<»d  •*  prim.  Trav.  Sta.  No.  7, 

itchez,  0.75  mHe  east  of,  forks,  second-class  roads  west  to 
Natchez  and  north  to  Whitecastie  LumlM»r  Co.'s  railroad,  35 

th  to  live  oak,  25  fe<it  west  to  Ix'ech  tree 

;le  Lumber  Co.'s  railroad,  dwelling  of  Mr.  Blanchard,  on  east 
Lake  Natchez,  chimney  at  south  end  of  dwelling 


La 

titude. 

Lon^tude. 

o 

o 

/ 

// 

29 

59 

29.4 

91 

01 

2.3.3 

29 

59 

.38.3 

91 

03 

14.9 

30 

00 

07.8 

• 

91 

03 

12.0 

30 

k 

00 

10.3 

91 

03 

60.8 

30 

00 

16.6 

91 

05 

3L5 

30 

00 

24.2 

91 

06 

32.0 

30 

00 

24.4 

91 

01) 

31.7 

30 
30 

:k) 

30 

00 
00 
00 
00 

59.5 
5H.H 
48.7 
37.2 

91 
91 
91 
91 

07 
09 
09 
11 

.51.1 
14.7 
56.9 
16.1 

:«) 

00 

16. 2 

91 

11 

40.8 

M 

00 

U\.l 

91 

11 

41.6 

30 

00 

42.8 

91 

13 

04.0 

;« 

01 

51.8 

91 

13 

(Mi.  4 
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PRIMARY   TRIANGULATION   AND  PRIMARY  TRAVERSE. 


Geographic  positions  along  WkUecastle  Lumber  Company^s  raUroad, 


Station. 


L 


Lake  Natchez,  east  edge  of,  center  of  railroad,  at  edge  of  lake,  25  feet 
north  to  cypress  tree  with  cross  cut  on  face,  25  feet  south  to  cypress 
tree  Mrith  cross  cut  on  face : 

Second-class  road  crossing,  1,400  feet  north  of  end  of  {ong  trestle 

Branch  railroad  northwest,  250  feet  east  of,  road  crossing,  center  of 
track - 


Latitude. 


// 


30    02    42.4 
30    05    06.7 

30    06    20.8 


LongitQc::^ 


o  / 

91  13 

91  13 

91  12 


Geographic  poHHona  along  highways. 


Station. 


Richland  lane.  Junction  of  railroads  about  1,000  feet  north  of  store, 
bridge  over  small  stream  crossing  lane,  center  of  bridge 

Three  comers,  T  road  west,  20  feet  west  to  field  gate,  260  feet  north  to 
second-class  T  road  east 

Throe  comers,  T  road  northwest ,  30  feet  west  to  comer  of  wire  fence,  80 
feet  northeast  to  gum  tree 

Cane  railroad  crossing,  center  of  track 


Latitude. 


30  00  56.1 

30  06  06.0 

30  06  34.2 

30  09  19.5 


Longituc 


91  11 

91  10 

91  10 

91  09 


Geographic  positions  along  Texas  and  Pacific  Railway  between  Whitecastle  and  Pl^ 

mine. 


Station. 


Whitecastle  station,  0. 36  mile  northwest  of,  road  crossing,  north  rail. 

Whitecastle  station,  0.36  mile  northwest  of,  at  crossing  of  Richland 
lane  and  Texas  and  Pacific  Rwy.,at  comer  of  fence,  65  feet  west  of 
crossing,  30  feet  south  of  center  of  Texas  and  Pacific  Rwy.,  iron  post 
stamped  *•  Prim.  Trav.  Sta.  No.  8, 1905" 

Dorsey  ville  station,  125  feet  southeast  of,  road  crossing,  center  of  track. 

Dorseyville  station,  1.2  miles  northwest  of,  road  crossing,  center  of 
track .• 

Bayou  Goula,  50  feet  southeast  of,  road  crossing,  center  of  track 

Bavou  Goula,  1.6  miles  northwest  of,  road  crossing  at  platform  at  tres- 
tle No.  80  D,  center  of  track , 

SeymourviUe  station,  1.4  miles  southeast  of  road  crossing  and  cane  rail- 
road crossing  Texas  and  Pacific  Rwv.,  center  of  tracks 

SeymourviUe,  road  crossing,  center  of  tracks 

Plaquemine  station,  50  feet  south  of,  main  street  crossing,  center  of 
main  track , 

Plaquemine,  in  north  face  at  northwest  corner  of  IberviUe  Parish 
court-house,  aluminum  tablet  stamped  "Prim.  Trav.  Sta.  No.  9, 
1905" ; 

Plaquemine.  Catholic  Church  spire,  United  States  engineers'  triangu- 
lation  point 


Latitude. 


30    10    24.0 


v"» 


30  10  23.9 

30  10  35.7 

30  11  22.7 

30  12  22.9 

30  13  36.1 

30  15  34.8 

30  16  42.1 

30  17  3a6 


30    17    33.8 
30    17    31.97 


Longit^tiK: 


o        / 

91    09 


91    0^ 
91    0^ 


91  1 

91  11- 

91  II- 

91  13 

91  13 

91  l-m 


91    14     C 

91  1-4  a 


BOSSIER,    CADDO,    AND   DE    SOTO   PARISHES, 


KAKSFIELS  AKD   8HREVEP0RT  aTJASRAFOLES. 

The  following  geographic  positions  w' ere  obtained  by  primary  tr»^ 
erse  run  by  Sledge  Tatuni  in  1905,  incidental  to  the  primary-traver 
control  in  northeastern  Texas.  These  positions  form  a  portion  of  tl 
circuit  extending  from  Marshall,  Tex.,  via  Shreveport,  La.,  to  Atlan*^ 
Tex.,  and  are  given  on  the  United  States  standard  datum. 


LOUISIANA. 
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MANSFIELD   QUADRANGLE    DE   SOTO    (PARISH). 

Geographic  positions  along  Texas  and  Pacific  Railway  near  Greenwood. 


Station. 


i-Texas  State  line,  road  north  and  south. 

sring 

salng ■ 


xl,  30  feet  east  of  atatfon,  road  croaaing 

)d,  600  f€«t  east  of  station,  in  concrete  abutment.  Coast  and 

ic  Survey  bench-mark  tablet 

)d,  0. 25  mile  east  of,  36  feet  south  of  track,  east  side  of  cattle 

iron  post 

ssi 


sing. 

Kansas  and  Texas  Rwy.  crossing. 


Latitude. 

Longitude. 

o 

/ 

If 

o 

/ 

ti 

32 

28 

22.6 

94 

02 

33.2 

32 

27 

&5.9 

94 

01 

36.7 

32 

27 

25.6 

94 

00 

30.1 

32 

27 

10.2 

93 

59 

05.0 

32 

26 

56.0 

93 

58 

24.7 

32 

26 

54.9 

93 

58 

1&2 

32 

26 

53.4 

93 

58 

11.4 

32 

26 

53.1 

93 

57 

13.2 

32 

26 

39.6 

93 

56 

16.4 

Ujc  positions  along  Missouri ^  Kansas  and  Texas  Railway  between  Floumey  and 

Jewella. 


Station. 


flag  station,  road  crossing 

lard,  38  feet  south  of  track,  iron  post  stamped  "  Prim.  Trav. 

).  117" 

ssing 

lag  station,  road  crossing 

Tt,  near  Kansas  City  Southern  Rwy.  crossing 

ard,  Kansas  City  Southern  Rwy..  40  leet  east  of  track,  iron  post 
d  "  Pritn.  Trav.  Sta.  No.  153  " 


Latitude. 


32  26  52.2 

32  27  01.0 

32  27  26.8 

32  28  19.5 

32  29  34.9 

32  29  57.5 


Longitude. 


93  54  04.8 

93  52  3a2 

93  50  33.2 

93  47  47.6 

93  45  36.2 

93  47  16.6 


SHREVEPORT   QUADRANGLE    (BOSSIER   AND   CADDO   PARISHES). 

kic  positions  along  Kansas  City  Southern  Railway,  Shreveport  to  Bloomsburg. 


station. 


ising ^ 

552,  road  crossing 

550 

549,  road  crossing  500  feet  north  of 

J,  1,900  feet  north  of,  35  feet  west  of  trac>k,  at  south  side  of 
road  crossing,  iron  post  stamped  '*  Prim.  Trav.  Sta.  No.  184  " 

ising 

544,  road  crossing 

542 

X  feet  east  of  track,  340  feet  north  of  road  crossing,  iron  post 

d  "  Prim.  Trav.  Sta.  No.  213  " 

port,  100  feet  north  of  station,  road  crossing 

^  station,  road  crossing,  30  feet  west  of  track,  south  of  road, 

It  sUmped  "  Prim.  Trav.  Sta.  No.  234  " 

lag  station,  road  crossing 

■ring r 

ation,  500  feet  south  of,  road  crossing,  30  feet  west  of  track,  on 
ie  of  wagon  road,  Iron  post  stamped  "  Prim.  Trav.  Sta.  No. 

624J!!1!!'!1111!"111!""""""!"!"!!!!"!!!!!" !!!!!!!!"! 

wn,  28 feet  west  of  track,  8  feet  south  of  milepoat  523,  iron  post 
d  "  Prim.  Trav.  Sta.  No.  273  " 


Latitude. 


32  31  22.  rt 

32  32  35.5 

32  33  46.3 

32  34  24.5  i 

32  35  12.4  ' 

32  37  04.0 

32  38  ^.4 

32  39  21.4 

32  40  39.3 

32  41  37.7 

38  45  28.9 

32  44  40.1 

32  47  52.5 

32  49  37.1 

32  51  40.5 


32    52     15.4 
32    54    38.9 


L«ongitudo. 


93  49  04.8 

93  50  43.8 

93  52  11.8 

93  52  59.4 

93  53  43.1 

93  54  46.2 

93  55  32.3 

93  56  54.6 

93  57  15.2 

93  57  2716 

93  58  25.8 

93  58  14.7 

93  58^  4ri.3 

93  58  51.8 

93  59  09. 1 


93    59    07.4 
93    58    50.3 


32    55    23. 4  ;        93    5(f   23. 1 
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PRIMARY    TRIANOULATION    AND   PRIMARY    TRAVERSI 


MICHIGAN. 

PRIMARY   TRAVERSE. 


LIVINGSTON   COUNTY. 


HOWSLL  aVADRAVOLE. 


The  line  begins  at  an  adjusted  position  near  the  north wes 
of  the  Milford  quadrangle,  follows  highways  west  and  south 
borders  of  the  quadrangle,  and  is  tied  to  the  end  of  a  spi: 
Anderson  run  in  1901  by  Mr.  G.  T.  Hawkins. 

Geographic  positions  along  ftighways. 


Station. 


T.  4  N.,  H.  6  E.,  comer  sees.  19,  20,  29,  and  30,  crossroads 

T.  4  N.,  R.  6  K.,  west  comet  sees.  19  and  30 

T.  4  N.,  H.  6  E.,  east  comer  sees.  24  and  25 

T.  4  N.,  H.  5  E.,  comer  sees.  23,  24,  25,  and  26,  crossroads 

T.  4  N.,  H.  5  K.,  comer  sees.  22,  23,  26,  and  27,  T  road  east 

T.  4  N.,  II.  5  E.,  corner  sees.  21,  22,  27,  and  28,  crossroads 

T.  4  N.,  U.  5  E.,  comer  sees.  21,  22,  27.  and  28,  20  feet  southwest  of;  iron 
iK)st  stamped  **  Prim.  Trav.  Sta.  No.  16,  1905,  Mich." 

Scnoolhouse,  four  comers 

T.  4  N.,  Hh.  4  and  5  E.,  comer  sees.  19,30,2.5,  and  24 

Railroad,  T  road  wist  0.25  mile  west  of 

(^^metcry ,  crossroads  0.25  mile  west  of 

AutclitT  (E.  !>.).  house,  140feet  wcstof ;  on  west  side  north-south  road; 
iron  post  ktamped  '*  Prim.  Trav.  Sta.  No.  17,  19a5,  Mich. " 

T.  4  N.,  R.  4  E.,  comer  sees.  28,  29,  32,  and  33,  crossroads 

T.  4  N.,  R.  4  E.,  south  comer  sees.  32  and  33,  T  road  north 

T.  3  N.,  R.  4  E.,  quarter  comer  between  sees.  8  and  9,  crossroads 

T.3.V.,  R.  4  E.,  comer  8<ra.  Ifi,  17,  20,  and  21,  crossroads 

T.  3  N.,  R.  4  E.,  quarter  corner  between  sees.  28  and  29,  crossroads. .. 

Conier  sees.  4,  5.  32,  uiid  3.'i,  1,025  feet  north  of,  cjist  side  of  north-south 
road,  large  oak  across  road  beiirs  S.  SO**  W.,  distant  46 fool;  iron  post 
stamped  "  Prim.  Trav.  Stii.  No.  18,  lOa"),  Mich  " 

Tps.  2  and  3  N.,  R.  4  E.,  comer  sees.  4,  5,  32,  and  3.i.  crossroads 

T  road  north,  large  house  10!)  feet  northwest,  large  bam  l.'H)  foet  north- 
east   ^ 

T.  2  N.,  R.  4  E.,  (juarter  corner  between  sees.  6  and  7,^'  road  south. . 

T.  2  N.,  R.  4  E.,  (juarter  corner  between  sees.  7  and  IH,  T  road  e^ist... 

Church  and  store,  crossroads 

T  road  ejisl 

Tps.  1  and  2  N.,  R.  4  E.,  quarter  corner  between  sees.  6  and  31,  cross- 
roads   

Quarter  corner  belwiien  sws.  6  ami  7.  T  road  east  at,  40  ftwt  southeast 
of,  on  east  side  of  north-south  road;  iron  post  stamped  **  Prim.  Trav. 
8ta.  No.  l<»,  1905,  Mich. " 

T.  I  N..  R.  4  E.,  qujirter  conuT  l>etween  sch's.  7  and  18.  crossroads... 

Anderson  station 


Latitude.     ] 

o 

t 

ft 

42 

43 

17.9 

42 

43 

15.6 

42 

43 

15.2  1 

42 

43 

13.0  1 

42 

43 

10.5  i 

42 

43 

08.2 

42 

43 

05.5  , 

42 

43 

03.9  ; 

42 

43 

00.5 

42 

43 

10.8. 

42 

42 

30.0  ' 

42 

42 

14.7 

42 

42 

02.2 

42 

41 

09.6  , 

42 

39 

55.2  1 

42 

38 

35.7 

42 

37 

17.5 

42 

36 

09.0 

42 

35 

58.9 

42 

a5 

21.9  i 

42 

34 

56.2 

42 

34 

03.7 

42 

32 

45.7 

42 

32 

06.9 

42 

30 

36.3 

42 

29 

46.9 

42 

28 

54.5 

42 

28 

02.6 

LAPEER,    MACOMB,    AND    OAKLAND    COUNTIES. 


LEONARD  aUADRANOLE. 

This  lino  starts  from  an  adjusted  position  near  the  northwej 
of  the  Rochester  ((uadrantjjh*  and  follows  highways  north  to 
thence  along  the  Michigan  Central  Railway  to  Hunters  Creel 
(Mist  and  south  along  highways  to  an  adjusted  position  i 
northeast  corner  of  the  Rochester  ({uadrangle. 


BnCHIOAN. 


47 


Geographic  positions  along  highways. 


Station. 


I.,  quarter  corner  between  sees.  U  and  23,  crossroads... 

ids  1  mile  south  of 

ids  at  Commercial  Hotel 

crossing  under  tracic  1  mile  northwest  of 


Latitude. 


42  45  06.5 

42  46  02.5  i 

42  47  04. 1  ' 

42  47  49.6 


Longitude. 


83  14  48.7 

83  14  22.3 

83  14  24.0 

83  14  47.8 


hie  positions  along  Michigan  Central  Railway,  Oxford  to  Hunters  Creek. 


Station. 


ig  Michigan  Central  Rwy.  and  Pontiac,  Oxford  and 

y  crossing  1.25  miles  north  of 

lile  south  of,  railway  crossing  east  and  west 

tile  nort  h  of,  railway  crossing  east  and  west,  on  county 

ilo  north  of,  on  west  edge  of  railwa^r  right  of  way,  north 
rest  road;  iron  post  stamped  "  Pnm.  Trav.  Sta.  No.  6, 

jt-west  road  crossing  800  feet  south  of 

jt-west  road  crossing  overhead  800  feet  south  of 

ssing  just  north  of  station 

ile  north  of,  east-west  crossing 

east-west  road  crossing  on 

cast-west  road  crossing 


Latitude. 

Longitude. 

o 

r 

tt 

0 

/   // 

42 

49 

39.4 

83 

15  49.4 

42 

50 

32.5 

83 

16  30.1 

42 

52 

07.5 

83 

17  41.5 

42 

52 

59.6 

83 

17  51.0 

42 

52 

50.9 

83 

17  5L4 

42 

54 

43.5 

83 

18  09.1 

42 

55 

35.1 

83 

18  03.9 

42 

56 

28.4 

83 

17  17.4 

42 

57 

21.7 

83 

17  02.2 

42 

58 

15.3 

83 

17  07.9 

42 

59 

07.0 

83 

17  33.4 

\ic  positions  along  highways  near  north  and  east  borders  of  quadrangle. 


Station. 


;.,  comer  sees.  27,  28,  33,  and  34,  T  road  north 

I.,  comer  sees.  26,  27,  34,  and  35,  crossroads 

27,  34,  and  35,  120  feet  east  and  20  feet  north  of,  north 
rest  road,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  7, 

;.,  comer  sees.  25,  26,  35,  and  36,  crossroads 

.,  corner  sees.  2.'>  and  36,  T  road  west  at  cast  comer  of . . 

;.,  comer  sees.  2S,  2<>,  32,  and  33,  three  comers 

;.,  comer  sws.  27,  28,  33,  and  34,  T  road  cast 

;.,  comer  sees.  27,  28,  33,  and  34,  875  feet  east  of,  on 
east-west  road;  iron  post  stamped  **  Prim.  Trav.  Sta. 
ich." 


»» 


.,  comer  sees.  '1{\,  27,  34,  and  3o,  T  road  e^ist, 
„f  corner  sws.  2ri,  26,  35,  and  36^  cross  roads. 


1.,  west  comer  sees.  30  and  31,  T  road  east 

;.,  comer  sees.  29,  30,  31,  and  32 

1.,  soutli  comer  sws.  ;i'J  and  34,  crossroads 

.,  south  comer  sees.  'X\  and  34,  west  siilc  of  north-south 
south  of,  50  feet  southeast  of  K.  Harrington's  house; 

niHHl  "Prim.  Trav.  Sta.  No.  9,  I'M).'),  Mich." 

\.y  comer  sees.  3,  4,  9,  and  10.  crossroads 

;.,  comer  se<*s.  9.  10,  I '>,  and  16,  crossroads 

;.,  corner  sws.  15,  16,  21,  and  22,  cro.ssroads 

,.,  comer  sees.  21.  2J,  27,  and  *-&,  crossroads 

1.,  comer  sees.  27,  2x,  ,33,  and  34,  crossroads 

,  R.  12  E.,  corner  s«vs.  3,  4.  ;i3,  and  M,  cmssroads 

south  of.  1,050  Icct  south  of  Karl  Schroder's  house,  250 
fork  to  southeast,  east  side  of  north-south  road;  iron 

"Prim.  Trav.  Sta.  No.  10,  HKi5,  Mich." 

',.,  comer  sees.  3,  4,  9.  and  10,  crossroads 

,,,  comer  sees.  9,  10.  1.').  and  16,  crossroads 

;.,  comer  sees.  15,  Ifi,  21,  and  '22,  T  road  north 

.,  comer  sees.  27.  'is, :«,  and  34,  crossroads 

.,  south  comer  sees.  ?A  and  34,  T  road  north 

.,  north  comer  .sees.  3  and  4.  T  road  .south 

!.,  comer  sees.  3,  4.  9,  and  10,  crossroads 

1.,  comer  sees.  9.  10,  15.  and  16,  crossroads 

1.,  comer  sees.  15,  16,  21 ,  and  22,  crossroads 


— 



_    -   — 

-  - 

-  - 

Latitude. 

I/ongitudc. 

o 

/ 

9» 

o 

P 

// 

42 

59 

07.9 

83 

16 

53.0 

42 

59 

09.1 

83 

15 

42.5 

42 

59 

09.1 

83 

15 

40.8 

42 

59 

11.0 

83 

14 

32.3 

42 

59 

12.7 

83 

13 

21.3 

42 

59 

16.0 

83 

11 

00.3 

42 

59 

17.9 

8.3 

09 

50.2 

42 

59 

18.1 

)SS 

09 

38.5 

42 

59 

20.3 

83 

08 

39.5 

42 

59 

21.8 

83 

07 

29.0 

42 

59 

24.7 

83 

06 

18.2 

42 

59 

26.9 

8S 

05 

08.5 

42 

58 

4:^.1 

83NUt2 

44.2 

42 

r»8 

37.1 

Ki 

02 

44.1 

42 

57 

46.8 

83 

02 

51.8 

42 

56 

54. 6 

83 

^n 

49.1 

42 

56 

05.0 

83 

02 

46.4 

42 

55 

11.2 

83 

02 

42.8 

42 

54 

18.7 

83 

02 

40.0 

42 

-)3 

21.7 

83 

02 

36.5 

42 

52 

35.1 

83 

02 

32.0 

42 

52 

25.2 

83 

02 

31.8 

42 

51 

33.3 

K\ 

02 

28.9 

42 

50 

41.4 

83 

02 

26.9 

42 

48 

56.9 

83 

02 

22.8 

42 

48 

04.0 

83 

02 

21.1 

42 

48 

04.0 

83 

02 

19.8 

42 

47 

07.9 

83 

02 

18.4 

42 

46 

15.2 

83 

02 

16.5 

42 

45 

22.8 

K\ 

02 

14.7 
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PRIKARY   TRI ANGULATION    AND   PRIVABY    TRAVERSE. 


LIVINGSTON   AND   OAKLAND  COUNTIES. 
XmomD  aVADRAEOUL 

This  line  starts  from  an  adjust'ed  position  at  New  Hudson,  follows 
highways  west,  north,  and  east  near  the  borders  of  the  quadrangle, 
and  is  tied  to  an  adjusted  position  near  the  northwest  eomer  of  the 
Pontiac  quadrangle. 

Cifographic  poniians  along  highway. 


station. 


Now  Hudson  ntation 

County  line,  road  south  \  miiocastof 

County  line,  north  road  on 

Chumn,  crossroads 

Tptf.  1  and  2  N.,  R.O  K.,  quarter  comer  sers.  3  and  34 

T.  2  N.,  R.  6  E.,  quarter  comer  l>etween  sees.  27  and  34,  three  comers. 

T.  2  N.,  K.6  K.,comersec8.  21,22.  27,  and  2R,  crossroads 

T.  2  N.,  K.  6  E.,  comer  sees.  20, 21, 2R,  and  29,  T  road  east. 

Sclioolhouse,  five  comers 

F^ast  Hide  of  north-south  road,  Mr.  Bueck's  house  bears  northwest, 
distant  250  foet,  and  his  bam  beam  northeast,  distant  100  feet;  IrcMi 
iK)st8taTni)6d**Prini.Trav.  8ta.  No.  13, 1005,   Mich.'* 

Scnoolhouse.  T  road  west 

Hartiiind,  crossroads  IJi  miles  south  of 

Ilartland.  T  road  east  at  hotel 

T.  3  N.,  K.6  P.,  corner  sees.  4,  5.  S,  andO,  crossroads 

T.  4  N.,  R.6  K.,  south  corner  sees.  32  and  33,  T  road  north 

T.  4  N.,  R.O  E.,  comer  sees.  28,  29,32,  and  33,  crossroads 

T.  4  N.,  R.G  E.,  comer  sees.  20,  21,28.  and  29,  crossroads 

T.  4  N.,  R.6  E.,  comer  sees.  16, 17,20,  and  21,  crossroads 

T.  4  N..  R.  6  K.,  corner  sees.  16,  17.  2i),  and  21. 300  feet  cast  of.  on  south 
side  of  eayt-wost  road;  iron  i)08t  stamped  "  Prim.  Trav.  Sta.  No.  14, 
!««;'>.  Mich." 

T.  4  N  .  R.  6  K..  foniiT  stvs.  !.'»,  16,  21.  and  22,  cn>88roudK 

T.  4  N..  R.G  K.,  comer  80('».  14,  ir».  22,  and  23,  crossroads 

T.  4N.,  R.O  E.,  oomcr  8.VS.  13.  14.  2:J,  and  24,  T  mad  west 

T  4  N.,  R.  6  E..  quarter  comer  botwwn  sws.  13  and  14,  T  road  east... 

Coun t  y  lliio.  cros8n>acls 

County  line.  crossroa<ls  1  mile  oust  of 

( )n  south  side  of  load  1  foot  north  of  cemetery  fence  and  ,30  feet  oast  of 
ceinotorv  uato;  iron  post  stamped  "Prim.* Trav  Sta.  No.  1.%  1905, 
Mich.".: 

Rose  Center,  railway  crossing  iiortli  of  Htation 

T.  4  N.,  R.  7  E.,  quarter  comer  hetwwn  sees.  14  and  2:1,  T  road  south. 

T  4  N.,  R.  7  E.,  cjuarter  corner  between  sees.  13  and  24,  crossroads. . .. 

T.  4  N.,  R.  7  E..  east  sixte<Mith  <'omer  sees.  13  and  24 

T.  4  N.,  R.8  E.,  center  sec.  20.  T  road  north 


LaUtode. 


#r 


42  90 

42  ao 

42  31 

42  31 

42  30 

42  31 

42  32 

42  32 

42  34 


42 

42 
42 
42 
42 
42 
42 
42 
42 


36 
37 
87 
39 
40 
41 
42 
43 
44 


31.4 
58.8 
01.4 
03.4 

52.1 
44.0 
41.3 
53.8 


31.5 
05.1 
58.2 
24.1 
36.4 
34.5 
27.5 
20.3 
12.8 


42 
42 
42 
42 
42 
42 


44 
43 
44 
44 
44 
44 


18.4 
53  7 
28.6 
30.5 
32.2 
09.5 


42  44  12.8 

42  44  15.0 

42  44  17.3 

42  44  19.5  ! 

42  44  45.9 

42  44  40.4 

42  44  21.7 


Lon^tndp. 


n 


36  41.4 

89  317 

40  144 

S   41  2&.4 

83   43  11.1 

43  148 

43  53.1 

83   45  Oi6 

83   45  Hi 


83 


83 
83 


83  44  5L! 

83  45  (AC 

83  45  HIS 

83  45  16.4 

83  45  37.7 

83  45  42.6 

83  45  45.9 

83  45  41.1 

83  45  52.1 


83  45  4^11 

83  44  «.l 

W  43  2».7 

83  42  17.2 

83  42  18.6 

83  41  07.0 

83  39  5^6 


83  38  47.8 

83  3"  08.4 

83  33  4S.9 

83  34  37.8 

83  34  0d6 

83  32  13.2 


I 


().\KLAM>    (Ol^XTY. 


POKTIAC  aVASRAKOLE. 


The  followintr  ^o()p:raplu('<  positions  were  detennined  by  priman' 
traverse  in  1005  by  Georjre  T.  Hawkins,  topographer.  The  line  starts 
from  a  point  near  tlie  northeast  comer  of  the  quadrangle,  follows  high- 
ways west  and  south,  and  connects  with  an  adjusted  position  on  a 
line  detennined  by  J.  K.  Ellis  in  1903. 


KICHIOAN. 
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Oeograjjhic  posiiiona  along  highways. 


Station. 


ter  Bee.  27,  road  south 

thwest  corner  sec.  28,  T  road  south 

b  west  comer  sec.  29,  T  road  east;  sign '  *  Orion 

omer  west  side  sec.  30,  eU>ow  north  and  west. 

IS.  25,  26,  35,  and  »">,  crossroads 

3S.  26,  27,  34,  and  36 

38. 27,  28,  33,  and  34 

1  with  northwest-southeast  pike 

38.  22,  23,  26Vand  27.  t'  road  north ... . ....... 

}.  21.  22. 27,  and  28,0.25  mile  west  of, on  west 
i,  40  feet  north  of  T  road  cast,  200  feet  south 
1,  0.25  mile  west  of  W.  £.  Neal's  house  and 
!.  F.  Cross's  houes,  1  mile  west  of  Andcrson- 

••Prlm.  Trav.  Sta.  No.  11. 1905" 

tctwcen  sees.  4  and  33,  T  road  north 

est,  and  southeast 

four  comers 

)rth  on  south  side  of  sec.  22 

omer  between  sees.  27  and  34,  crossroads 

jmer  south  side  sec.  34,  T  road  north 

feet  southeast  of,  3  feet  from  north-south 
itamped  •'Prim.  Trav.  Sta.  No.  12. 1905".... 

sec.  10,  T  road  north,  in  west  part  of  Com- 

T.2N.,  R.  8  E.,  quarter  comer  between  sees. 

s.  14,  15.  22,  and  23.  f  road  north 

;s.  22, 23,  26,  and  27,  elbow  east  and  south 

hof 

;s.  4.  5,  8.  and  9,  crossroads 

ver  road  and  north-south  road  2  miles  west  of 


Latitude. 


o  /  // 

42  44  08.0 

42  43  58.0 

42  44  11.0 

42  44  09.3 

42  43  41.5 

42  43  10.8 

42  43  08.7 

42  43  06.8 

42  43  03.7 

42  43  22.8 

42  43  46.9 


42  43 

42  41 

42  41 

42  40 

42  38 

42  37 

42  36 


42  35 

42  34 

42  33 

42  31 

42  30 

42  29 


4a5 
59.9 
01.8 
04.5 
31.9 
38.8 
47.2 


42    36    30.2 
42    35    26.6 


27.6 
09.5 
17.4 
31.4 
31.0 
22.2 


Longitude. 


O  t  It 

83  14  41.5 

83  15  48.0 

83  17  l&O 

83  18  29.6 

83  19  48.3 

83  20  57.8 

83  22  09.2 

83  23  20.3 

83  24  56.4 

83  27  42.5 

83  29  13.4 


83  30  42.3 

83  30  47.2 

83  30  5L9 

83  29  1&8 

83  29  39.0 

83  29  30.3 

83  29  27.7 

83  29  30.3 

83  29  26.6 

83  28  61.3 

83  28  46.6 

83  28  42.6 

83  29  29.8 

83  30  50.4 

83  30  65.9 


MACOMB    AND   OAKLAND    COUNTIES. 


ROCHESTER  aUASRAHOLE. 


geographic  positions  were  determined  by  primary 
y  George  T.  Hawkins,  topographer.  The  line  starts 
position  determined  by  J.  R.  Ellis  in  1903,  follows 
vest,  and  south  near  the  borders  of  the  quadrangle, 
with  a  position  on  the  same  adjusted  line  as  start - 

Geogra'phic  potntions  along  highways. 


Station. 


•cs.  10.  11,  14,  and  15 

vs.  2,  3,  10.  and  11,  crossroads 

jomer  socs.  2,  3,  1^4,  and  35 

!omer  sees.  3,  4,  .3,'{,  and  34,  crossroads 

"CS.  27,  28,  .•«,  and  M  crossroads 

«s.  21,  22,  27,  and  28  crossroads 

!cs.  15, 10,  21,  and  22,  T  road  west  at  school- 


Latitude. 


cs.  9,  10,  15,  and  ir>.  crossroads 

It  August  Gash's  rosldence,  on  w«*st  side  of 
from  fence;  iron  post  stamped  "Prim.  Trav. 


jomer  socs.  2,  3.  3.^.  and  34,  T  road  north. 

cs.  27,  28,  .'i3,  and  34  crossroads 

cs.  21,  22,  27,  and  28,  crossroads 

cs.  15, 10,  21,  and  22,  crossroads 


O  t            It 

42  30  24.6 

42  31  16.7 

42  32  13.3 

42  32  10.9 

42  33  Oa4 

42  33  55.9 

42  34  4a  4 

42  35  41.2 


42  36  21.2 

42  37  31.8 

42  38  25.3 

42  39  17.4 

42  40  09.5  , 


Longitude. 


83  00  25.1 

83  00  27.6 

83  00  30.1 

83  01  4<'».0 

83  01  44.5 

«3  01  46.9 

83  01  49.0 

83  01  51.2 


83  01  53.6 

83  01  56.8 

83  01  58.8 

83  02  00.5 

83  02  02.0 
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PRIMARY    TRIANOULATION    AND   PRIMARY    TRAVERSE. 


* 

Oeographic  'positions  along  highways — Continued. 


Station. 


Latitude. 


Longitude. 


T.  'A  N.,  R.  12  E.,  corner  scca.  9, 10, 15,  and  16,  crossroads  at  Disco 

T.  3  N.,  R.  12  E..  comer  sees.  3,  4.  9,  and  10,  crossroads 

Tps.  3  and  4  N.,  R.  12  E..  corner  sees.  3,  4,  33.  and  34,  crossroads 

T.  4  N.,  R.  12  E..  corner  sees.  27,  28,  33,  and  34,  T  road  east 

T.  4  N.,  R.  12  E.,  18  feet  southeast  of  soutlicast  comer  sec.  21.  two  mail 
boxes  at  souttieast  corner  of  square,  marked  **  Mary  Keeier  "  and 
"  Fred  G.  Bravnier, "  36  feet  from  bench  marlc,  iron  post  stamped 
•  •  Prim.  Trav.  Sta.  No.  3.  1905" 

T.  4  N.,  R.  12  E..comersec8.  20,  21,28,  and29 

Mount  Vernon  crossroads,  T.  4  N.,  R.  12  E.,  quarter  comer  between 
sees.  19  and  30 

T.  4  N.,  R.  II  E.,  quarter  comer  between  sees.  23  and  26.  T  road  south. 

T.  4  N.,  R.  11  E.,  corner  sees.  22,  23,  26,  and  27.  crossroads 

T.  4  N.,  R.  11  E.,  sees.  22.  23,  26.  and  27,  100  feet  west  and  15  fct»t  south 
of  corner,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  4, 1905" 

T.  4  N.,  R.  1 1  E.,  crossroads  between  sees.  21  and  28 

T.  4  N.,  R.  11  E.,  comer  sees.  19,  20,  29,  and  30.  crossroads 

T.  4  N.,  Rs.  10  and  11  E.,  comer  sees.  19.  30.  24,  and  25,  T  road  east. . . . 

T.  4  N.,  R.  10  E.,  crossroads  l)etween  s<"cs.  23  and  24 

T.  4  N.,  R.  10  E.,  in  sec.  23.  660  feet  north  of  T  road  west,  in  front  of 
George  Porrltt's  house,  on  west  side  of  north-south  road,  iron  post 
sUmped  "  Prim.  Trav.  Sta.  No.  5,  1905" 

T  road  west 

T.  4  N.,  R.  10  E.,  quarter  corner  between  sees.  26  and  35,  crossroads.. . 

T  road  west 

Schoolhou.<M>.  road  e^ist 

Schoolhotise,  crossroads  0.75  mile  south  and  0.25  mile  west  of 

Large  l)rlelc  house,  three  corners 

Brick  sehoolhouse,  crossroads 

T.  3  N.,  R.  10  E.,  corner  sees.  23,  24,  25,  and  26,  T  road  north 

Auburn.  T  road  .south,  1  mile  northeast  of 

T.  3  N.,  R.««.  10  and  11  E.,  comer  sees.  25,  30,  31,  and  »>.  crossroads 

Tps.2an<13N.,  Rs.  lOnnd  11  E-.comersecs.  1,6. 31. and .%. crossroads. 

T.  2  N.,  Rs.  10  and  11  E..  cornor  wvs.  1,  6,  7.  and  12,  corssroads 

Birmingham.  4  miles  north  of.  T.  2  N..  Rs.  10  and  11  E..  corner  sees.  1, 
6, 7,  and  12  Ixuirs  N.  3®  SO'  \V.,  distant  420  fp<'l;  oak  tree  on  west  side  of 
road  i)ears  N.  80°  W..  distant  55  feet,  on  cast  side  of  north-south  road 
ir<»n  po.st  staniptHi  "Prim.  Trav.  Sta.  No.  1.  1905" ^ 

T.  2  \.,  Us.  10  and  11  E.,  corner  sees.  7.  18.  \:\.  and  12.  T  road  e^ist 

T.  2  N..  lis.  10  and  11  E.,  corner  s<t's.  V.i,  1«,  19.  and  24,  crossroads 

T.  2  .N.,  H.s.  10  and  11  K..  corner  mvs.  24.  2.5.  lO.'and  .K).  crossroads 

T.  2  .N..  lis.  10  ami  11  E.,  corner  s«i's.  25,  :«),  31,  and  M\.  crossroads  0.5 
riiile  onst  of  Birmingham 

Tps.  1  and  2  .V..  R.  10  E..  oonier  .s»vs.  1.  2.  .*«.  and  .'*• 

T.  I  \.,  H.  10  E.,  corner  S4TS.  1,  2,  11,  and  12.  cross  road. s 

T.  I  N.,  H.  10  K.,  corner  sees.  11.  12,  13,  and  14 


42  41  01.6 

42  41  53.8 

42  42  48.7 

42  43  40.3 


42  44 

42  44 

42  44 

42  44 

42  44 

42  44 

42  44 

42  44 

42  44 

42  44 


42  44 

42  44 

42  43 

42  42 

42  41 

42  40 

42  39 

42  38 

42  38 

42  38 

42  38 

42  37 

42  "^y 


33.1 
31.6 

28.9 
26.3 
25.6 

25.4 
23.6 
20.6 
19.2 
33.0 


la  7 
08.0 

22.1 : 

30.8 
23.0  ' 
41.2 
38.4 
56.5 
57.6  I 
47.5  ; 
01.4  ! 
14.4 
16.8 


42  36  12.4 

42  35  23.4 

42  34  32.0 

42  3:i  .T.5 

42  32  47.9 

42  31  62.0 

42  31  00.5 

42  30  07.8 


83  02  013 

83  02  05.4 

83  02  07.5 

83  02  10.2 


83  02  12.3 

83  03  24.7 

83  05  12.7 

83  07  34.7 

83  08  10.0 

83  08  11.  i 

83  09  41.  S 

83  11  49.2 

83  12  S5.4 

83  14  07.5 


83  14  43.2 

83  14  41.5 

83  14  3i2 

83  14  33.0 

83  14  29.0 

83  14  4(Ll 

83  14  52.6 

83  14  3i2 

83  13  45.4 

83  12  38.1 

83  12  36-0 

83  12  33.5 

83  12  30.8 


83  12  30.5 

83  12  28.« 

83  12  26.1 

83  12  2:U« 

83  12  21.2 

83  13  J;  5 

8;i  13  2)- 2 

83  13  21.4 


MISSISSIPPI. 


PRIMARY    TRAVERSE. 


COPLVII,    HINDS,    .M.\I)1S()X,    RANKIN,    SI.MPSON,    AND   WARREN   (OrNTlf-'^* 

BRANDON,    EDWARDS,    FLORENCE,    JACKSON,    RAYMOND,    TERRT,    AND    VICKSBURO   Q,V^' 

RANGLES. 

Tho  followinti:  t^ootrrapliic  positions  wore  (Icterinined  from  primaO 
trav(»rso  by  rJ.  K.  Ellis  in  1902  and  190:^.  The  lino  between  Vick^' 
hiirj^  and  Jackson  was  run  and  duplicatiMl,  ^.^ivinij:  a  checked  value  f^^ 
Jackson»wliich  was  based  on  United  States  Missi.ssippi  River  Conim^^ 
sion  trianjrnlation  station  Trinity  Church  spire,  as  ^iven  on  pa«:e  2SO' 
in  tlie  report  of  the  (Miief  of  Enti:ineers,  United  States  Army,  18*^' 
Tliis  line  follows  the  Alabama  and  Vicksburt;  Railway.  A  spur  li^^ 
was  run  northward  from  Jackson  alon^^  tbe  Yazoo  and  Mississipl 
Valley  l^ailroad  to  Pocahontas.     A  spur  line  was  also  run  southwa^ 

111.  Jackson,   following   the   Illinois  Central   Railroad   to   the  li^ 


*^*to] 
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Hinds  and  Copiah  counties.  Another  line  was  run  eastward 
icson  along  the  Alabama  and  Vicksburg  Railway  to  the  range 
een  Rs.  3  and  4  E. 

5  C.  B.  Kendall,  field  assistant,  extended  lines  around  the 
)f  the  Florence,  Jackson,  Raymond,  and  Terry  15'  quad- 
starting  at  Pocahontas,  tying  to  the  positions  at  Bolton, 
ne  post  near  Crystal  Springs  and  Brandon,  and  closing  at 


tas. 


BRANDON    QUADRANGLE    (rANKIN    COUNTY). 


positions  along  Alabama  and  l^cksburg  Railway  from  Brandon  station  to 
T.  5  N.,  Rs.  3  and  4  E.,  sees.  7  and  12. 


Station. 

Latitude. 

Longitude. 

K  north  and  south 

O             »            // 

32    17    28.6 
32    17    25.4 

O            /             // 

and  4  E..  Quarter  corner  between  sees.  7  and  12 

89    56    15. 4 

Geographic  positions  along  highways. 


Station. 


ile  south  of,  forks  of  roads  south  and  southwest,  30  feet 

ubieoalc  and  signboard  "Brandon  1  mile" 

r  corners  at  church,  street  crossing 

3kin  County  court-house,  set  in  southwest  corner  of  iron 
I  around,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  12, 

lorthwest  edge  of,  public  roads  north  and  west,  30  feet 

o  telephone  pole,  20  feet  northeast  to  plank  walk 

bama  and  Vicksburg  Rwy.,  center  of  main  track  oppo- 

>h  office 

mile  north  of  station;  three  corners,  public  T  road  to 
K)  feet  north  West  to  gate,  50  feet  south  to  persimmon  tree, 
miles  north  of  station,  forks  of  roads  north  and  north- 
t  north  to  oak  and  signboard  "  Fanning  8  mi.,"  20  feet 

niies  north  of  station,  forks  of  second-class  roads  to  east. 


Latitude. 


32    15    27.1 
32    16    06.9 


32  16  22.5 

32  16  35.9 

32  17  08.0 

32  17  37.9 


32    18    31.2 
32    19    07.4 


Longitude. 


89    59    23.1 
89    59    22.8 


89  59  13.6 

89  50  37.6 

89  59  44.4 

80  50  51.6 


89    59    28.6 
89    59    56.7 


EDWARDS    QIADRANGLE    (WARREN    COUNTY). 

positions  along  Alabama  and  Vicksburg  Railway  from  Bovina  station  east- 
ward. 


Station. 


n 

[  east  and  west 

v.,  comer  sees.  22,  23,  26,  and  27 

J  north  and  south 

J  north  and  south 

in  street,  crossing  of 

;  northwest  and  southeast 

and  3  W.,  corner  sees   lo.  24.  r),  and  30. . . 
v.,  quarter  corner  Iwtwcen  sees,  it)  and  2i 

310—07 5 


Latitude. 

Lonj 

^itude. 

0 

1 

f  9 

«       It 

32 

21 

04.2 

90 

44    06.5 

32 

•20 

42.3 

90 

42    52.0 

32 

20 

31.7 

90 

41    23  3 

32 

20 

21.1 

90 

40    24.9 

32 

20 

07.3 

90 

39    19  7 

32 

19 

M.6 

90 

38    06.3 

32 

19 

46.3 

90 

36    21.7 

:i2 

19 

^5.1 

90 

34    58.2 

32 

20 

29.0 

9U 

33    22.1 

32 

20 

56./ 

90 

31     11.3 
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FLORENCE   QUADRANGLE   (HINDS,    RANKIN,    AND   SIMPSON   COUNTIBS). 

Geographic  positions  along  highways. 


station. 


Mohaffeys  Ferry,  Pearl  River,  350  feet  west  of,  three  comerfl,  public  T 
road  to  south.  30  feet  south  to  gate 

Pearl  po8t-oflice,0.25  mile  south  of,  at  junction  of  George  to  wn-Jaclcson 
and  Pearl-Cr\'8tal  Springs  roads,  at  northeast  comer  of  store  of  Bar- 
ron &  Co.,  iron  post  stamped  **  Prim.  Trav.  Sta .  No.  8. 1905  " 

Pearl  i>ost-office,  1  mile  southeast  of,  forks  of  roads  south  and  east,  25 
feet  north  to  oak  and  signboard  "  Ilarrisville  7  miles,"  30  feet  west  to 
oak 


Top  of  low  hill,  forks  of  second-class  road  to  northeast,  10  feet  north  to 
pme,  10  feet  south  to  two  pines 

Forks  in  small  hollow,  second-class  road  to  northwest,  10  feet  south- 
east to  pine,  30  feet  southwest  to  oak 

Ilarrisville,  3.2  miles  northwest  of,  at  east  edge  of  pine  forest,  four 
comers,  '25  feet  south  to  comer  of  front-yard  fence,  15  feet  north  to 
pine  stump 

Ilarrisville,  2  miles  northwest  of.  at  junction  of  Harrisville-Barrows 
Ferry  and  Ilarrisville-Mohaffeys  Ferry  roads,  near  southeast  comer 
sec.  29,  T.  2  N.,  K.  2  E.,  in  angle  at  junction  of  roads,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.^  1906" 

Ilarrisville,  1.25  miles  north  of,  four  comers,  public  roads,  30  feet  south 
to  oak  stump,  30  feet  west  to  oak 

Four  comers,  public  crossroads,  40  feet  north  to  dead  pine,  10  feet 
southwest  to  dead  pine 

Big  Creek,  0.6  mile  west  of,  four  comers,  joublic  crossroads,  30  feet 
northwest  to  signboard  "Braxton  6.5  mues,"  15  feet  southeast  to 
comer  rail  fence 

Big  Creek,  1,140  feet  west  of,  on  north  edge  of  road,  stake,  T.2  N.,  R.  2 
K.,  comer  sees.  23,  24.  25,  and  26 

Touchstone  post-office,  store  of  L.  M.  Kelly,  1,500  feet  south  of,  T.  2  N., 
Rs.  2  and  3  K.,  comer  sees.  13,  18,  19,  and  24,  at  southwest  comer  of 
store,  iron  post  stamped  'Prim.  Trav.  Sta.  No.  10,  1905" 

Touchstone  post-office,  1,500  feet  north  of,  T.  2  N.,  Rs.  2  and  3  E., 
comer  sees.  13,  18, 19,  and  24 

Touchstone  post-office,  1  mile  north  of,  four  comers  second-class  east- 
west  crossroads,  10  feet  southwest  to  comer  of  wire  fence,  35  feet 
northeast  to  black  gum 

Big  Creek,  center  of  bridge  over 

Roxford,  1  mile  southeast  of,  forks  of  roads  north  and  northeast,  15 
feet  south  to  oak,  15  feet  west  to  oak 

Rexford,  1.25  miles  northeast  of,  Tps.  2  and  3  N.,  R.  2  K.,  sees.  1,  2,  .3.5, 
and  36,  one-sixteenth  corner  east  of  Rankin-Simpson  county  line  . .. 

Star,  2  miles  southwest  of,  forks  of  roads  south  and  west  to  pine,  50 
feet  east  to  pine 

Star.  1  mile  southwest  of,  at  top  of  hill,  three  corners,  second-class  T 
road  to  west,  20  feet  west  to  gate,  10  feet  northeast  to  comer  of  old 
house 


Latitude. 


Stiir  station,  700  feet  west  of,  road  crossing,  center  of  main  track  Gulf 

and  Shi  J)  Island  It.  R 

T.  3  N.,  Rs.  2  and  3  K.,  sws.  7. 12,  13,  and  18,  comer  of,  1.6  miles  north  of 

Star,  soiond-class  T  road  to  east 

T.  3  N..  R.  3  I'..,  sec.  6,  southwest  corner  of;  2.25  miles  north  of  Star,  2.7 

miles  south  of  Thomasville,  in  northwest  corner  of  intersivtion  of 

cro.*«sroads,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  11,  1905" 

Thomasville.  1.7  miles  .south  of.  four  corners,  swond-<'las8  crossroads, 

10  feet  north  to  corner  post  of  fence 

Thomasville,  0.2.')  mile  west  of.  at  old  store,  four  corners,  <rossroads,  40 

feet  northwest  to  corner  of  old  store,  10  fort  northeast  to  oak 

Pat  post-oflice,  O.2.")  mile  norllioast  of,  four  corners,  .iTi  fiH't  west  to 

j)ino.  40  feet  east  to  double  pine 

Tumbiilis  Creek,  cast  prong,  center  of  bridge  over 

Tumbulls  Creek,  1.9  nnles  northeast  of  three  corners,  public  T  road  to 

east,  40  feet  south  to  oak.  .W  feet  east  to  oak 

Hrundon.  .\  miles  south  of.  three  <*orners,  T  road  to  northwest,  .M)  feet 

west  to  corner  of  win^  fence.  (M)  feet  northeast  to  dead  oak 


Of*/ 

31  59  44.5 

32  00  05.1 

31  59  46.8 

31  59  50.6 

31  59  34.9 

31  59  20.8 

31  58  47.9 

31  50  10.4 

31  50  32.7 

31  59  26.9  ' 

31  59  24.7 

32  00  03.5 
32  00  18.1 

32  00  58.2 

32  01  34.1 

32  02  05.0 

32  02  55.5  , 

32  04  00.4 

32  04  47.2 

32  05  34.9 

32  06  26.1 

32  07  25.8 

32  08  a3.1 

32  09  26.9 

32  10  41.0 

32  11  15.3 

32  12  38.4 

32  13  55.6 


Longitude 

O  /  / 

90  13  fi 

90  11  J6 

90  11  30 

90  10  20 

90  (H  49 

90  07  33 

90  06  41 

90  05  43 

90  (M  26 

90  03  51 

90  03  27 

90  02  22 

90  02  22 

90  02  31 

90  03  06 

90  03  19 

90  03  08 

90  03  17 

90  03  07 

90  02  4" 

90  02  1«> 

90  02  08 

90  01  35. 

90  01  W 

90  00  36 

90  00  02 

89  50  1* 

89  59  IS 


Geographic  positions  aloruj  Illinois  (Antral  Railroad  between  Pearl  and  Byram. 


Station. 


Road  crossing  east  and  west 

Pearl,  road  crossing  east  and  west 32 

Roa<l  crossing  east  and  west 

Bvram  station 


'< 

Latitude. 

Longitude 

0             /               »/ 

32    14    51.6 
32    13     12.2 
32    11     45.3 
32    10    44.7 

0            ' 

90    12    3 

90    13     ^ 

90    13    •* 

90    14    -• 
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positions  along  Alabama  and  Vickshurg  Railway  from  Pearson  eastward. 


Station. 


rossing 

lorth  and  south 

orth  and  south 

orth  and  south 

crossing  east  and  west 


Latitude. 


32  14  48.8 

32  14  33.1 

32  14  06.0 

32  14  09.5 

32  14  53.9  ! 


Longitude. 


90  07  56.4 

90  06  47.4 

90  05  33.1 

90  04  22.5 

90  03  13.7 


:SON    QUADRANGLE    (HINDS,  MADISON,  AND    RANKIN    COTNTIES.) 

Geographic  positions  along  highways. 


Station. 


Latitude. 


Longitude. 


!.L  mires  south  of  .forlcs  of  second-class  road  to  south, 

oak,  40  feet  south  to  oak 

.4  milc'  south  of.  forks  of  roads  north  and  north-A-est 

est  to  double  oak.  40  feet  northeast  to  oak 

les  east  of,  I'nion  Church,  at  southeast  comer  of,  300 
t  of  four  comers,  iron  post  stamped  "  Prim.  Trav. 

05" 

'.7  mile  north  of.  forks,  second-class  road  to  cast 

M  miles  north  of,  four  corners  public  crossroads.  60 
t  to  oak  and  signboard  "Jackson  12.25  mi.,"  15  feet 

ump 

ek,  center  of  iron  bridge  over 

ek,  1.5  miles  north  of,  T.  7  N.,  li.  3  E.,  sees.  31  ai\,d  32, 

tween,  thre«»  comers,  T  road  to  north 

comer  of  srcs.  29,  30,  31,  and  32 

,  3.2  miles  east  of,  four  comers,  crossroads,  T.  7  N., 
er  comer  between  sees.  29  and  30,  40  feet  northeast  to 
ith  +  carved,  30  feet  northwest  to  oak  pointer  with 
rved 

2  miles  east  of,  forks  of  ronds  west  and  north,  10  feet 
JO  feet  southwest  to  live  oak 

0.5  mile  east  of,  forks  of  road  east  and  south  of  log 

rtheast  to  oak,  25  feet  west  to  pine 

msons  Ferry,  top  of  l>ank  at  east  landing  of 

1.1  miles  west  ot  three  comers,  T  road  to  east,  12  feet 

J  oak,  40  feet  northeast  to  telephone  pole 

,  2  miles  southeast  of,  three  comers,  T  road  to  west, 

t«t  to  oak,  30  feet  southeast  to  hickory 

,  1.5  miles  east  of.  in  southwest  comer  of  intersection 
iron  post  stamped  "  Prim.  Trav.  Sta.  No.  14, 1906"... 
,  0.5  mile  northeast  of,  thn*  comers.  T  road  to  north 

0  small  bridge,  12  feet  southwest  to  telephone  pole 

,  200  feet  south  of,  road  crossing,  center  of  main  track 

IR.  R 

,  1.7  miles  west  of,  forks  of  road  west  and  southwest, 
.St  to  two  sweet  gums,  70  feet  southwest  to  telephone 

,  2.25  miles  west  of,  forks  of  roads  west  and  north- 
orthwest  to  telephone  pole,  and  signboard  **  Madison 

30  feet  northeast  to  oak 

•nter  of  ])ridgi'  over 

urch,  400  fe<'t  southeast  of,  at  junction  of  Jackson- 
fadison  Station- I'ocahontns  roads,  set  in  sandstone 
edge  of  road,  aluminum  tablet  stamped  "Elevation 

V.  Sta.  No.  15.  1005" 

urch,  1.4  miles  west  of,  at  top  of  hill,  four  comors, 
orth-south  road,  25  ft  et  north  to  gate  30  ft  1 1  south  to 


igB,  1.7  miles  east  (  f ,  thne  comers,  T  road  to  south, 

Mkd  to  east 

igs,  0.5  mile  east  of.  at  white  church,  three  comers, 

road  to  south,  GO  feet  southtast  to  comer  of  church, 

o  oak. 


Igs,  1.1  miles  west  of,  forkH  of  road  at  store,  swond- 
outhwest,  30  feet  northeast  to  comer  of  8ton>,  (iO  feet 
jomer  of  fence 


32    20    03.4 
32    20    47.6 


32    21    5a  5 
32    22    3ai 


32  23  14.2 

32  23  5a  1  , 

32  24  25l  4  ; 

32  24  48.8 


32  25  15.0 

32  25  3&5 

32  25  42.6 

32  25  4&5 

32  26  04.3 

32  26  46l9 

32  27  52.2 

• 

32  27  62.7 

32  27  4a  3 

32  28  ia5 


32    28    41.8 
32    '28    4&5 


32  28  59.8 

32  29  oae 

32  29  las 

32  2*1  39. 5 

32  29  40.9 


90    00    47.3 
go    01    010 


90   01   oa4 
90    01    0&2 


90  02  03w4 

90  02  04.4 

90  01  17.0 

90  01  1&7 


90  01  1&7 

90  02  37.9 

90  03  32.4 

90  04  oas 

90  05  12.1 

go  05  22.9 

90  05  30.0 

90  06  24.9 

90  06  5a7 

90  08  25i3 


90    08    41.7 
90    09    44.  1 


90  10  35.4 

W  11  52.6 

90  12  .H5.3 

90  13  37. 3 

90  14  59. 8 
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PRIMARY    TRIANOULATION    AND   PRIMARY    TRAVERSE. 


Geographic  positions  along  Alabama  and  Vtckshurg  Railway  near  Jackson. 


Station. 

Latitude. 

32    19    37.1 
32    19    0&9 

Longitude 

T.  (i  N.,  R.  1  E. ,  comer  80C8.  29.  30,  31,  and  32 

o         / 

90    13   i 

Jackson,  north-south  road  crossing  1  mile  northwest  of 

90    12   2 

• 

Geographic  positions  along  Illinois  Central  Railroad  near  Jackson. 

Sution. 

Latitude. 

Longitude 

Jackson  station 

0           /               ff 

32    18    0L3 

32    17    54.9 
32    17    4&2 
32    16    19.3 

0           f 

90    11   3 

Jackson,  crossing  of  Illinois  CX^ntral  R.  R.,  and  Alabama  and  Vicks- 
burg  U wy 

iA  11  a 

T.  5  N. ,  R.  1  E. ,  comer  of  sees.  3,  4,  9,  and  10 

90  11  a 

Road  crossing  dast  and  west 

90    12  2i 

Geographic  positions  along  Alabama  and  Vicksburg  Railway 

• 

station. 

4 

Latitude. 

Longitude. 

Road  crossing  oast  and  west 

O            f            M 

32    10    31.6 
32    15    33u3 

0         '          ' 

90    09  5( 

Road  crossing  north  and  south 

90   09   1' 

Rice,  station  noard 

32    15    59.0 

90   02   li 

Road  crossing  north  and  south 

32    16    43.5 

90   00  1' 

Geographic  positions  along    Yazoo  arul  Mississippi   Valley  Railroad  in  t}^  ficimty 

Cynthia. 


station. 


Road  crossing  oast  and  west 

Road  crossing  northeast  and  southwest 

T.  (4  \.,  U.  1  E.,  comer  stxjs.  1(>.  17.  20,  and  21 

Road  crossing  northeast  and  southwest 

Road  crossing  north  an<I  south 

Cynthia,  road  crossing 


1 

Latitude. 

Longitude 

Oft', 

32    19    3a  9 
32    20    24.3 
32    21     ia3  i 
32    21     50.9 
32    23    Oas 
32    24    OaS 
i 

0          t 

90    11    1 
90    11    5 
90    12   3 
90    13   1 
90    14   0 
90    14  5 

RAYMOND    QIIADR.VNOLE    (hINDS    COUNTY). 

Geographic,  positions  ahmg   Yazoo  and  Mississippi  Valley  Railroad  from  Greene  Crossi 

to  J firuls- Madison  county  line. 


station. 


Latitude. 


O  t  tf 

r.n«ono  Crossing,  road  oast  and  west 32  20  12.5 

lioad  crossing  oast  and  west 32  27  22.  3 

I linds-Madison  oountv  lino,  crossing  of 32  29  12.9 

Tps.  7and8  N.,  H.  1  W  ,comc'r  socs.  2.  ;^.  34.  and  35 32  29  la  5 


Longitude 


90  16  « 

90  l«i  * 

90  17  15 

90  lli  *■ 


MISSISSIPPI. 


55 


Oeographic  positions  along  highways. 


Station. 


ion.  road  crossing  80  feet  north  of,  center  of  main 

antral  R.  R 

miles  west  of.  at  bend  of  niain  road  to  north  at  gate, 

ad  forks  to  west 

miles  west  of,  bridge  over  small  stream  800  feet  west 

3  T  road  to  south 

jek.  1  mile  east  of.  four  comers,  40  feet  west  to  laige 


?ek,  bridge  over,  center  of 
utn  of,  * 


south  ol,  forks  of  road  southeast  and  south,  30  feet 

ak  tree 

ids-Madison  county  line,  center  of  road  crossing 

)  feet  north  of,  in  angle  at  junction  of  Pocahontas- 
l  Vicksburg-Canton  roads,  iron  post  stamped  "  Prim. 

1,1905" 

miles  southwest  of,  at  Ijend  of  main  road  to  south, 
road  to  west  thni  farm  lot.  40  feet  northeast  to  dead 

eet  south  to  wire  fence 

)  miles  west  of,  at  forks  of  public  road  northeast  and 
ond-class  road  southeast  at  crossing  of  Madison- 

ine,  county-line  tree  on  east  edge  of  road 

i  miles  west  of,  forks  of  road  north,  second-elass  road 
%t  west  to  dead  oak,  50  feet  southeast  to  old  dwelling, 
lile  north  of,  four  comers,  15  feet  south  to  two  old 


•  miles  northwest  of,  foiks  of  road  north  and  north- 
est  to  dead  oak  tree,  40  feet  south  to  comer  of  wire 


Latitude. 


32  28  laS 

32  28  25l8 

32  28  47.4 

32  28  48.2 

32  28  59.7 

32  28  53.5 

32  29  14.7 

32  29  17.6 

ft 

32  28  3&7 

32  29  14.6 

32  28  58.3 

32  27  5a  5 


tounty-linc  comer,  forks  of  road  north  and  west.  &0 

to  large  oak,  30  feet  north  to  sweet-gum  tree 

er,  1  mile  west  of,  second-class  T  road  north,  15  feet 

iead  oak,  50  feet  west  to  willow 

-office,  1  mile  north  of,  T.  7  N.,  R.  3  VV.,  near  comer 
.  and  12,  at  junction  Coxs  Forry-Bolton  road  and  T 

post  stamped  '*  Prim.  Trav.  Sta.  No.  2,  1905" 

-Office,  second-class  T  road  to  east,  20  feet  northeast 

» feet  southwest  to  small  building 

mile  east  of,  forks  of  road  south  and  southeast.  30 

re  fence 

niles  south  of,  at  top  of  hill.  0.25  mile  south  of  small  I 
;,  four  comers,  second-class  crossroads,  30  feet  north 


Longitude. 

O  /  It 

90  17  ia9 

90  17  44.5 

90  18  3a  8 

90  20  ia2 

90  21  14.1 

90  22  2a5 

90  22  4a6 

90  22  5a6 

90  23  4&5 

90  24  34.1 

90  25  2&2 

90  26  21.4 


jr  of  bridge  over 

lies  southwest  of,  forks  of  road  southwest  and  south- 
triangle  at,  30  feet  south  to  cedar  tree,  50  feet  east  to 


road  east  at  top  of  hill,  25  feet  west  to  wire  fence,  30 

to  water  oak 

north  of,  four  comers,  crossroads,  25  feet  ea,st  to  gate, 
north  of,  second-class  T  road  southwest,  20  ftet  north- 

of  wire  fence 

orth  of,  forks  of  roads  north  und  west.  25  feet  south- 

e  on  bank,  50  feet  northwest  to  oak  tnie  on  bank 

east  corner  of  and  inside  of  foundation  to  city  water 

t  stamped  "  Prim.  Trav.  Sta.  No.  3,  1905' ' 

enter  of  main  track  opposite  telegraph  office 

y  south  of,  forks  of  roads  south,  east,  and  west,  60 

tphone  pole,  80  feet  west  to  telephone  pole 

south  of,  three  comers,  stxjond-class  T  road  to  west 

•  bridge,  30  feet  east  to  double  willow 

south  of.  three  comers,  T  road  to  west,  5  feet  west  to 


south  of,  forks  of  second-class  road  to  west,  25  feet 


ilcs  northwest  of,  thn»e  corners,  T  road  to  north,  cen- 

40  feet  northeast  to  large  oak,  50  feet  west  to  oak 

die  northwest  of,  three  corners,  T  road  to  northeast, 

front  yard  gate,  20  feet  east  to  fence  comer 

s  County  court-hous<»,  at  southwest  corner  of  iron 
ronpost  stamped  "Prim.  Trav.  Sta.  No.  4,  hJ05" 


32 

28 

14.2 

90 

26 

4a4 

32 

29 

15. 1 

90 

27 

01.1 

32 

29 

15.2 

90 

27 

56.2 

32 

29 

la  8 

90 

29 

11.7 

32 

28 

36.9 

90 

29 

09.4 

32 

28 

22.0 

90 

28 

51.3 

32 
32 

27 
26 

26.4 
36.9 

90 
90 

29 
29 

0&8 
O&l 

32 

25 

4a5 

90 

29 

0&2 

32 
32 

24 
23 

39.1 
3a7 

90 
90 

29 
28 

O&l 
58.4 

32 

22 

?£u\ 

90 

28 

34.7 

32 

22 

12.9 

90 

28 

05.3 

32 
32 

20 
20 

52.8 
5a2 

90 
90 

27 
27 

41.1 
29.1 

32 

20 

07.6 

90 

27 

38.3 

32 

19 

37.5 

90 

27 

33.8 

32 

18 

18.5 

90 

27 

48.2 

32 

17 

36.3 

90 

27 

37.7 

32 

16 

19.5 

90 

26 

23.5 

32 

16 

04.3 

90 

25 

53.2 

32 

15 

o3.7 

VX) 

25 

25.8 
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PHIHAKY   TRIAl^OULATtOK    AND   PRllitARY   TRAVERSE. 


Geographic  positions  along  Alabama  and  Vicksburg  Railway  between  Bolton  station  and 

Dixon. 


Station. 


Section  corner  (no  numbers) 

Bolton  station , 

Road  crossing  north  and  south , 

T.  6  N.,  R.  2  W.,  comer  sees.  15,  16.  21,  and  22 

Stoneculvert.  United  States  Coast  and  Geodetic  Survey  bench  mark  on 

T.  6  N.,  R.  1  W.,  comer  sees.  ly.  20.  29.  and  30 , 

Road  crossing  northeast  and  southwest 

Dixon,  north-south  road  crossing 


Latitude. 

Longitude. 

o       /          // 

o 

t        n 

32    20    56.6 

90 

29  07.5 

32    20    50.2 

^ 

27   29.1 

32    21    03  1 

90 

25   4jl3 

32    21    22.9 

90 

23   5S.9 

33    20    50.1 

90 

20    19L9 

32    20    29.3 

90 

19   5a3 

32    20  ^.6 

90 

17   «l3 

32    19    30.4 

90 

15   12.2 

Geographic  positions  along  highways. 


Station. 

Latitude. 

Longitade. 

Robinson  Springs,  1.7  miles  west  of,  forks  of  roads  northwest  and 
soutnwest.  30  feet  southeast  to  old  chinal)erry  tree 

Pocahontas,  1.25  miles  northeast  of,  second-class  road  to  south  at  Ijend 
of  main  road  to  west,  Madison- Hinds  county  line 

32    29    56.1 
32    29    14.0 
32    ^    14.0 
32    28    26.4 
32    28    19.3 

0         /          '• 

{10    15  38.4 
90    16  113 

Pocahontas,  1  mile  north  of,  roads  north  and  east,  100  feet  south  to  oak, 
60  feet  northeast  to  telephone  pole 

90    16  ft.3 

Pocahontas,  at  southwest  corner  of  Pocahont.as  Methodist  Church, 
iron  post  stamped  '  *  Prin.  Trav.  Sta.  No.  16.  1905" 

90    17   11-9 

Pocahontas  station,  80  feet  north  of  center  of  main  track  Illinois  Cen- 
tral R.  R 

90    17   1&9 

TERRY   QUADRANGLE    (cOPlAH    AN1>   HINDS   COUNTIES). 

Geographic  positions  along  Illinois  Central  Railroad  from  Terry  to  Hinds- Copiah  county 

line. 


Station. 


Road  crossing  oast  and  wost 

Road  cros.«*ing  cast  and  west 

Road  crossing  wist  and  west   

Terrv  stiit  Ion 

Rortd  crossing  e;ist  and  west 

Road  ?ro.salr:g  east  nnd  west 

Tps.  2  and  3  N.,  R.  1  W.,  corner  sw:.«».  .5,  (J,  31.  and  32. 
innds-<'Opiah  county  line,  crossing  of 


latitude. 


1/ongiludp. 


32  09  30.5 

32  07  13.  >» 

32  0(i  03.7 

32  05  38.8 

.32  04  52.5 

3>  04  02.3 

32  02  56.3 

32  02  56.9 


90  15  26.4 

90  l(i  1^3 

90  17  14- * 

90  17  38.0 

•10  18  il-3 

90  19  '^-3 

90  19  52.S 

90  20  04-2 


Geographic  positions  along  highways. 


station. 


Raymond,  1.9  milos  south  of,  three  corners,  second-class  T  road  to 
wost,  .iO  foot  north  to  .small  bridge 

Raymond.  2.5  inilos  south  of,  at  top  of  hill,  four  corners,  second-class 
crossroads,  35  foot  west  to  gato,  ^6^^  f(»ot  oast  to  gat<! 

I'oroh  Crook,  0.8  miio  south  of.  thn4>  corners,  T  road  west,  3.')  f<^t  north 
to  small  bridge,  30  fo<'t  soiithoast  to  corner  of  wire  fence 

Nowmans  Cn-ok,  0.5  mile  soiith  of.  at  top  of  hill,  three  corners,  second- 
class  T  road  oast,  30  f«^'t  oast  to  corner  of  gardon  fence 

Talostlno.  1.5  miles  west  of,  four  corners,  cross-roads,  40  feet  north  to 
oak  troo  on  bank 

Schoolhoiisn,  forks  at.  public  roads  southeast  and  southwest.  3o  foet 
south  to  B.  T.  Wado's  mail  box,  20  foot  west  to  oak 

Tallahala  Cnvk,  contor  of  bridge  over 

Tallahala  Crook,  0.5  mile  south  of,  at  top  of  hill,  three  corners,  T  road 
to  oast,  OO  foot  north  to  oak.  :J5  ftx^t  west  to  wire  fonoo 

Drygrovo.  store  of  J.  VV.  (Jrantham  <t  Co.,  in  forks  of  road  at  south- 
e.ast  cornier  of  store,  iron  post  stamped  "  I'rim.  Trav.  Sta.  No.  5, 
1(K)5" 


1 

Latitude. 

LongitiKlf- 

O        1        " 

90    26  03-0 

o 

32 

14 

21.9 

32 

13 

45.3 

90    25  515 

32 

12 

47.9 

90    26   18.0 

1 

32 

12 

13.4 

90    26  314 

32 

11 

10.6 

90    26   442 

32 

10 
09 

23.5 
19.1 

90   26  ail 
90    26   34.1 

32 

08 

55.2 

90    26   IT." 

32 

07 

42.0 

90    26    15.0 

MISSISSIPPI. 


57 


Geographic  positions  along  highways — Continued. 


SUtlon. 


0.75  mile  Booth  of,  throe  corners,  second-class  T  road  to  east, 

lat  to  gate.  40  feet  west  to  large  cherry  tree I 

2.5  miles  south  of,  second-class  road  to  west,  10  feet  west  to  j 


ide  Church,  four  comers,  60  feet  east  to  schoolhouse,  100  tvet 

x)rae>T  of  store 

ide  Church.  1 .5  miles  south  of,  at  top  of  hiU,  four  comers,  sec- 

8  crossroads 

ite  Oak  Creek,  0.6  mile  south  of.  near  county  line,  forks  of 
•rth  and  northeast,  30  feet  northeast  to  pine,  30  feet  south  to 
"  le 


pine 

Creek,  0.9  mile  north  of,  forks  of  roads  west  and  north,  35 

to  telephone  pole,  60  feet  southeast  to  oak 

CrBek,  center  of  bridge  over 

Creek,  0.25  mile  south  of,  forks  of  roads  southeast  and 

St,  40  feet  south  to  pine,  30  feet  west  to  sweet  gum 

omers,  4  miles  northwest  of  Crystal  Springs,  m  triangle  at 
I  of  Galkitin-Raymond  and  Hue  Bluff-Crystal  Springs  roads, 

tsumped  "Prim.  Trav.  SU.  No.  6, 1905" 

omcrs.  1.1  miles  east  of,  three  comers,  T  road  to  south,  25 

tbeast  to  oak,  40  feet  south  to  pine 

ond-class  road  to  north 

irings,  1.75  miles  north  of,  forks  of  roads  north  and  west,  tele- 

ote  in  triangle 

)rings,  2.25  miles  north  of,  forks  of  roads  north  and  oast 

icrs,  T  road  southwest,  25  feet  south  to  pine  stumo,  50  feet 
elm. 


.  schoolhouse,  1   mile  west  of,  four  comers,  second-class 
»uth  crossroads,  10  feet  northeast  to  mail  box,  20  feet  south 

pine 

1  schoolhouse,  2.1  miles  north  of,  overhead  road  crossing, 

f  east  t rack  under 

)iah  county  line  crossing,  center  between  tracks  Illinois  On- 


»ring8, 1.5  miles  north  of,  on  Port  Gibson  road  100  feet  cast  of 
ver  Illinois  Central  R.  R.,  at  southwest  comer  of  Lockwood 

nise,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  7,  1905" 

I  schoolhouse,  0.9  mile  east  of,  three  comers,  second-class  T 

north,  30  feet  northwest  to  small  bridge 

Rest  Church,  stake  at  center  of  north  building  line  of,  T.  2  N., 

sees.  16  and  21,  quarter  comer  between 

Rest  Church,  200  feet  east  of,  four  comers,  50  feet  southeast 

55  feet  northeast  to  telephone  pole 

Rest  Church,  0.5  mile  southeast  of,  three  corners,  30  feet 

rt  to  comer  of  store,  35  feet  southeast  to  dead  oak 

Asant  Church,  0.25  mile  southeast  of,  forks  of  roads  soiith- 
I  northeast,  20  feet  southwest  to  oak,  35  feet  northwest  to 

ae 

'e  Church  post-office,  0.25  mile  east  of,  four  comers 


Latitude. 

32  07  04.4 

32  05  45.5 

32  05  08.3  I 

32  03  55.9 

32  02  52.9 

32  02  14.3 

32  01  34.0 

32  01  21.9 

31  59  43.7 

31  59  48.8 

32  00  06.2 

32  00  08.5 

32  00  33.8 

32  01  oa5 

32  00  39.5 

32  01  56.1 

32  02  56.9 

32  00  26.2 

32  00  31.1 

32  00  15.1 

32  00  16.9 

32  00  03.1 

31  50  12.7 

31  59  33.6 


Longitude. 

90  25  48.3 

90  26  03.2 

oO  25  42.4 

90  25  29.0 

90  25  09.3 

90  25  17.3 

90  25  32.9 

90  25  21.6 

90  25  04.1 

90  23  50.5 

90  23  12.8 

90  22  36.4 

90  22  40.0 

90  22  19.5 

90  21  50.2 

90  20  03.2 

90  20  04.2 

90  20  49.1 

90  19  52.3 

90  18  34.3 

90  18  34.7 

90  18  16^3 

90  16  57.8 

90  15  30.6 


VICK8BURO    QrADRANr.LE    (WARREN    COUNTY). 

j>hic  positions  along  Alabama  and  Vicksburg  Railway,  Vicksbvrg  to  Newman. 


Station. 


Latitude. 


.Trinity Church  spire 

road  crossing  north  and  south . 

Is,  road  crossing 

road  crossing  north  and  south . 

north-south  road  crossing 

sing  north  and  south 


32 

:« 

32 
32 
32 
32 


20 
20 
19 
20 
20 
20 


49.2 
24.2 
44.1 
12.  (i 
43.9 
:i0.7 


Longitude. 


00 


r,o 


49.  fi 


90  50  58. 5 

00  48  49.2 

00  47  38.1 

90  46  15.3 

90  45  '20.3 


&H         FfUMAKT   TBfAKOCLATlOS    ASD   PBIXAKT   TRAVSBSE 

PRIMARY  TRAVERSE. 

KJKOX,  MACXiX,  MOXR^>E,  RAXIir>LPH,  AXD  SHELBY  COUXT 
ATIA9TA,  XAOOV,  SMUDTA,  ASH  UUUlfilXB  OVASBASCTJB. 

'Fhi^  following  geographic  positions  were  determined  in  1 
J,  K.  Kllii4,  iimistant  topographer.  The  line  starts  from  a 
cAfrtUT  near  I^aplata  Undated  by  primary  traverse  in  1901,  foil 
liordi^rM  of  four  l^^minute  quadrangles,  and  is  connected  wit! 
at  Siu*lbina  and  Ja^.ksonville  also  located  in  1901  by  primary  t 
VimiiumH  in  northeastern  Missouri  previously  published,  b 
MisHiMHiiipi  River  Commission  triangulation  (see  report  of  th 
rnisHiori  for  1883,  p.  37),  agree  in  latitude  with  the  Unitec 
standard,  l>ut  longitudes  are  1.4"  greater  than  those  by  the 
States  standard.  Positions  given  herewith  have  been  reduce 
United  States  Htandard  datum. 

ATLANTA    QHADKANOLK    (KNOX    AND    MACON   COUNTIES). 

(iMgraphic  positions  along  highways. 


Btiitlon. 


T.  m  N..  U.  14  W..comrriio<!»i.  17.  18. 19.  and  20 

T.  m  N..  U.  14  W..  Ill  iiorthmHtconMT  of  NW.  J  hw..  20.  In  northeast 
(<orn<«r  of  n<*|(l  iiiTroiul  noiith.ln  top  of  concn>t4)  poHt,  aluminum 
tiil>li«l  «tinii|MM|  '   I'riiu.  Tmv.  Htii.  No.  I.  IIKW" 

T.  no  N..  It.  14  \V..('ornon«fCn.  Id,  17.20.  and  21.  T  road  north.  24  feet 

MOIlth  to  CroHK  on  flMHV  pONl 

T.  ii)  N..  It.  14  VV..  north  corner  m««oh.  21  and  22.  T  roiid  north.  28  feet 

nortliweNt  to  t««lephone  pole,  X\  fret  northeant  to  crosH  on  telephone 

pole   

T.  CIO  N..  U.  14  W..  nortli  corner  »«v.m.  22  and  2:i.  T  road  south.  38  fivt 

i«ouMi\v««Nl  to  niHll  t)ox,  :i2  fiH«l  MoiitheuNt  to  telephone  pole 

T.  N)  N..  U.  14  W.,  Houth  e<inH«r  .'«v.M.  IHiind  14.  e«Miterof  rond  at  hedge 

fenee  n»»rlh,  14  finM  Honth  t«»ero«H  on  f(»n(v  no.st 

'rini»«  ChM^k.  eourKi'  Houlh.  <H«nter  of  Iron  hrldK»'  over 

Nenr  «pmrler  enrner.  nl  HoutheHHt  corner  of  field  owned  hv  H.  .1.  Col- 

llnNiil  r  n»ad  \ve»i.lronpt)Ht  Mtainpetl  ••  I'rim.  Tmv.  Sta.  "Slo.  2. 1<K)5". 

Koiid  north.  \V.  I{.  CollinN's  mail  l»ox 

Kn«»\  Miicon  eojuily  line.  <H>nter  of  nwid 

T  nmd  went .  ert>»?«  cut  on  teleph<»ne  |)ole 

'P  hmd  muith,  24  f«H«t   northeast   to  .1.  o.   Mowers'.**- mail  box.  'M\  ftvt 

north  tt»  ert»i«x  on  lumrd  feiuv 

nro\smn»?  lUoU'rt*  ri».Ml<ltMHv.    T  nM»d  .siMith.  (MX)  ftrt  west  of   7  fe«'t 

northwest  toen>ss  o\\  fiMUv  pt»st 

I>e  MoNNi.lohn^  nvtideiuv.  Prtvul  west  .Just  east  of.4*)f«vt  northwest  to 

.lojw'ph  Porter's  nnill  l>o\.  l<»  ftvt  ni»rtheast  to  post 


Latitude. 

L 

o 

/ 

rr 

39 

50 

57.9 

j 

30 

50 

57.1 

j 

30 

59 

57.0 

! 

39 

50 

55.9 

< 

39 

39 
39 

50 

50 
59 

54.8  1        ! 
54.0          ! 

39 
39 
39 
39 

50 
59 
59 
59 

52.4          • 

3ao        ! 

37.  1           ! 
23.0          • 

39 

59 

21.6          ! 

39 

50 

5a8       • 

39 

50 

56.5 

• 

<M»N;hi/>/iiV  ptmitions  ahuuj  Wahush  Railnuui  htturfti  Ixiplata  and  Maco 


Station.  Latitude. 


1  sHH-Urt  station 40  01  27. 2 

\    w>  N.  K.  14  NW.ivnh^r  SIX'S   17.  t<,  l'».  and  .V A*  5»  57.9 

V  .V»  N.  K.  H  W,.  qiwrterivnh^r  tvtwtvii  s«vs.  ;>  a  otl  s :I9  o»i  2»\S 

NtUnia  station %*  53  ».  7 

r  .^>  N  ,  K.  M  \N  ..  \s^nH"r  on  township  Ihh^   s^nilh  s>dt>  sivs.  .v^aii.i  ,v%  ;^»  52  OUvS 

r  \s  N     K.  H  \V..\>i%nH^r  *x's,  S.«»,  liv.  and  i: .^  50  21.S 

V|v»  >;  *ud  »VS  N..  township  hiH^  tviwxvn .^  4»^  -©.9 


MISSOURI. 


59 


fACON   QUADRANGLE  (mONROE,  RANDOLPH,  AND  BHELBY   COUNTIES). 

rrapkic  positions  along  highways  near  east  and  south  borders  of  quadrangle. 


Station. 


hicago,  Burlington  and  Quincy  R.  R.  station 

Ofeet  south  of  Hannibal  and  St.  Joseph  R.  R.,  in  park,  iron 

iped  '•  Prim.  Trav.  Sta.  No.  18.  lOOS'*^ 

12  W.,  comer  sees.  16. 17. 20,  and  21.  T  road  west,  18  fet»t  due 

mter  of  small  bridge 

;.  12  W.,  comer  sees.  20,  21,  28,  and  29,  crossroads,  18  feet 
t  to  north  end  of  small  bridge,  3.9  feet  northeast  to  arrow 

:.  12  W.,  comer  sees.  28,  29,  32,  and  33,  crossroads.  25  feet 
t  to  Ed.  Ryan's  mail  box,  21  feet  east  to  center  of  small 

12  W.,  southwest  comer  sec.  33,  iron  post  stamped  "Prim. 

I.  No.  19,  1905,"  elevation  787  feet 

.  12  W.,  comer  sees.  4,  5,  8,  and  9,  crossroads,  9  feet  west  to 

small  bridge,  18  feet  south  to  west  end  of  small  bridge 

c  Bridge,  T  road  east  just  north  of,  6  feet  west  to  cross  on 
•oe,  65  leet  south  to  north  end  of  bridge 

at  crossroads.  T.  56  N.,  R.  12  W.,  southeast  comer  sec.  17. 

stamped  "  Prim.  Trav.  Sta.  No.  20, 1905,"  elevation  811  feet 

.  12  ^ ..  comer  sees.  20.  21.  28,  and  29,  crossroads,  stone  . . . 

;.  12  VV.,  comer  sees.  28,  29,  32,  and  33,  crossroads.  27  feet 

t  to  **79r'  painted  on  post,  30  feet  northwest  to  cross  on 

ice  post 

.  12  w.,  south  comer  sees.  32  and  33.  T  road  north,  Shelby- 

ounty  line 

ridge.  1  mile  north  of,  T  road  west,  21  feet  east  to  cross  on 

t.  29  feet  northwest  to  cross  on  corner  fence  post 

ridge,  in  southeast  comer  of  Ferd  VVedd's  yard,  iron  post 

'•  Prim.  Trav.  Sta.  No.  21, 1905,"  elevation  717  feet 

ridge,  center 

1,  center  of  bridge  over 

1  Bridge,  1  mile  south  of,  center  of  small  bridge  at  T  road 

.  12  VV.,  center  sec.  19,  stone 

dice,  2.5  miles  north  of,  0.5  mile  west  of  Monroe-Randolph 
ne.  at  T  road  north,  in  southeast  comer  of  Ewing  Alex, 
leld,  nail  in  hickory  tree  bears  S.  55°  30*  W..  distant  17.2 

post  sUmped  '*  Prim.  Trav.  Sta.  No.  12,  1905" 

.  13  W.,  quarter  comer  between  sees.  26  and  27,  stone 

13  W. .  quarter  comer  lx;t  ween  sees.  27  and  28,  crossroads,  16 
beast  to  S.  Kindell's  mail  box,  30  feet  southeast  to  J.  W. 

8  mail  box 

.  13  W.,  quarter  comer  Iwtween  sees.  28  and  29.  crossroads, 
rtheast  to  cross  on  telephone  pole,  27  feet  southeast  to  cross 
•  fence  post 

13  W..  quarter  comer  between  sees.  29  and  30,  T  road  south 
utbeast  to  cross  on  telephone  pole 

1.  14  W.,  quarter  comer  between  sees.  19  and  30,  stone  at 
Is.  1 .000  feet  east  of 

14  W..  in  northeast  comer  see.  26. 2  miles  north  of  Cairo,  at 
Is.  iron  post  sUmped  ."  Prim.  Trav.  Sta.  No.  13.  1905" 

2,  road  crossing.  1,400  feet  north  of 

e  station 


Latitude. 


39  44  33.5 

39  44  32.4 

39  44  09.1 

39  43  16.5 

39.42  2a8 

39  41  3L5 

39  40  4L8 

39  39  5L4 

39  38  57.1 

39  38  04.2 

39  37  11.6 

39  36  laO 

39  35  3L7 

39  34  32.2 

39  34  27.6 

39  33  52.5 

.^  33  oao 

39  32  42. 1 


39    32    17.7 
39    31    54.8 


39  31  56i6 

I 

39  31  58.0  : 

39  .11  5a  6 

39  32  26.4 

39  32  2a  3  ! 

?0  33  49.0  I 

39  35  17.2  I 


Longitude. 

o  /  // 

92  15  30.0 

92  15  3a  0 

92  15  29.3 

92  15  3L2 

92  15  3a  2 

92  15  U  7 

92  15  3a  8 

92  15  35.2 

92  15  37.0 

92  15  3a  3 

92  15  39.8 

92  15  4L5 

92  15  49.5 

92  15  49.0 

92  15  5a  2 

92  16  2a  9 

92  16  44.9 

92  17  37.0 


92    18    44.8 
92    20    2a2 


92  21  3&9 

92  22  44.6 

92  23  51.6 

92  24  26i2 

92  2(>  ia8 

92  27  3a  3 

92  28  ia9 


fraphic  positions  along  Wabash  Railroad  between  Macon  and  Jacksonville. 


Station. 


ion.  Wabash  R.  R 

nnibal  and  St.  Joseph  R.  R.  crossing 39 

.  14  W..  quarter  corm»r  l)etwevn  sk>cs.  27  and  28 

ing  east  and  west 

tion 

I  56  N..  comer  sees.  3.  4.  Xi,  and  .34 

e  station 


La 

tttu 

de. 

I/ongitude. 

o 

II 

O         1          II 

.*«) 

44 

lai 

92    2H    35i  1 

39 

44 

ia4 

92    '2X    :t5.4 

3y 

42 

5a  H 

92    27    .W.5 

3f» 

40 

4ao 

92    2H    32.4 

30 

:k 

11.  r. 

92    2H    2K.H 

39 

3>i 

2a  5 

W    2s    (KM 

39 

35 

17.2  . 

92    28     ia9 
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PBIMABT   TBI  ANGULATION    AND   PBIMABT    TBAVKBSE. 


Geographic  po$itum$  along   Hannibal  and  St.    Joseph   Railroad  between  Maeoi 

Clarence. 


Station. 


Anatjci  station 

T,  67  N..  R.  13  W..  comer  »pcs.  10.  11.  14.  and  15 

Rs.  12  and  13  W..  line  lietwcen 

Clarence  station 


Latitude. 


39  44  45l1  I 

39  45  OL 1 

39  44  3&8  ' 

39  44  33L5  i 


Longit 


92 

3 

V2 

1 

92 

1 

92 

1 

8HELBINA    Ql  ADRAXGLE  (MONROE    AND    8HELBY   COUNTIES). 

Geographic  positions  along  highways  near  east  and  south  borders  of  quatlrangU 


Station. 


Salt  River,  north  end  of  bridge  over 

Sbelblna.  1.5  miles  north  of.  crossroads,  30  feet  southeast  to  cross  on 
telephone  pole,  40  feet  southwest  to  cross  on  telephone  pole 

Sbelblna.  Main  street  crossing  Hannibal  and  St.  Joseph  K.  R 

Catholic  cemetery,  T  road  south  just  south  of,  IG  fc?et  southwest  to 
cross  on  corner  fence  post,  22  feet  southeast  to  east  end  of  box  culvert. 

T.  66  N,,  R.  10  VV.,  comer  sees.  8,  9,  16,  and  17,  Shelby-Monroe  county 
line,  18  feet  southwest  to  cross  on  black-oak  tree 

Shelby-Monroe  county  line,  1.  5  miles  south  of,  at  T  road  east  on  Shel- 
bina- Paris  road.  In  southwest  corner  of  pasture  of  William  Toumey, 
nail  in  blaze  on  elm  l)ears  N.  33**  15'  E..  distant  11.2  feet;  nail  m  blaze 
on  elm  liears  8.  2.5°  SO'  E..  distant  5.1  feet,  iron  post  stamped  "  Prim. 
Trav.  Sta.  No.  8.  1905" 

Caldwell  (J.  W, )  residence,  T  road  south  just  east  of,  30  feet  southwest 
to  n.  S.  Witt's  mail  box,  10  feet  southwest  to  arrow  painted  on  tele- 
phone pole 

Hawkins  poHt-olllce.  T  road  north  about  1.75  miles  west  of,  27  feet 
south  to  cross  on  rull  fence.  27  feet  northwest  to  cross  on  comer  fence 


post. 


Hawkins  post-ofllce,  1  mile  west  of,  T  road  south,  33  fc>et  southeast  to 
cross  on  corner  fenc**  post. .'«  feet  west  to  north  end  of  small  bridge. . 

T.  55  N..  K.  10  W.,  sj-c.  10,  stone.  T  road  north 

T.  .W  N..  U.  10  W,,corner8<'cs.  9, 10, 15.  and  16, 20 feet  duo  west  to  north- 
east fornor  of  gu rden  fenet» 

T.  .55.\..  H.  10  NV.,  corner  sees.  \h,  16.  21,  and  22.  T  road  north,  iust  oast 
of,  38  foi't  northeast  to  croH.s  on  telephone  polo.  37  foot  northwest  to 
cross  on  hirch  tnH> 

T.  55  N..  11.  10  W..  T.  road  south,  corner  s^ts.  27,  '2X,  33,  and  34 

T.  .W  N.,  H.  10  W..  southeast  oornor  sec.  2S,  2.7  f«rt  southeast  to  null  m 
largo  cornor  U'lvvi^  post,  iron  po.st  stamped  *'  Trim.  Trav.  Sla.  No.  9, 
HK)5'  

T.  55  N..  H.  10  W .,  north  cornor  s(>cs.  :«  and  X\.  T  road  south.  27  foot 
southoast  to  cross  on  cornor  fence  post,  .'W  fo<'t  west  to  cvnlor  of 
small  bridge 

T.  55  .N  ,  U.  10  W,,  south  oornor  sets.  21)  and  30,  stone,  'F  road  north... 

T.55N  ,U  10VV.,oorncrscos.  10  JO/ilJ  and 3(),T  road  \vosl,2s foot south- 
wost  to  cross  on  gato]>ost.  2S  foot  norlliwost  to  cross  on  patopost 

T.  55  N  ,  Ks.  10  and  1 1  \V.,  oornor  soos.  10.  2t.  2.'».  and  .«».  stone 

T  Tk'iN.,  K    II  W.  stone  atcojUor  soo.  2:i,  T  rond  sonth 

T.  5.')  .N.,  II  11  W.,  (|nar lor  oornor  botwoon  so<-8.  21  and  22. 0.25nule\vost 
of.  in  sonthwewt  oornor  of  W.  J.  Williams  s  pastnro,  stone  at  oros.s- 
roads  hoars  S.  :i5'*  10'  W  .  distant  'M).\\  foot,  iron  post  stanif  od  "  Prim. 
Trav.  Sta.  No.  10.  I(K)5  ' 

Forest  (J rove  Chun  h,  T  road  north  0.7.')  niilo  oast  arid  O..,")  mile  sojith 
of,  IS  foot  south  to  cross  on  rail  foiuo. 


Latitude. 

Longit 

o         /        // 

O         t 

39    44    SaS 

92    0 

39    43    07.0 
39    41     37.1 

92    Q 
92    0 

39    40    56.3 

92    0 

39    99    3&0 

92    0 

T.  A.*)  .\  .  H  11  W.,  cornor  so<s.  7.  S.  17.  and  IK  crossroads,  l.'i  foot  south- 
east to  south  oikI  of  tilo  culvert,  ;Wi  foot  southwest  to  C.  Sanders's 
mail  liox 

T.  5.')  N.,  Hs.  11  and  12  \\  .,  cornor  soos.  7,  12,  i;},  and  18,  stone,  T  road 
nort  h 

Woodlawn,  1  mile  south,  of,  in  northeast  cornor  (»f  Oak  drove  (Mnirch 
yard.  <ross  cut  on  northeast  cornor  of  stone  foundation  to  church 
boars  S.  :W°  l.'i'  W.,  distant  77.:Heot,  iron  post  sianii'od  "  I'rini.  Trav. 
Sta.  No.  II.  l«K),'i' 

Woodlawn,  T  road  south  ().2.'i  nnio  oast  of.  22  feet  north  to  cross  on 
fence  post ,  .V)  f»M»t  southeast  to  cross  cut  on  corner  feiu e  post 

Woo<!l.i\vn,  1.  cro.ssroads  0.7.')  niilo  west  of,  st<ine 

Wjiodlawn.  T  road  south  2  miles  west  of,  11  feet  south  to  west  oiul  of 
bridge.  'M)  foot  west  to  center  of  small  bridge 

nuncans  Bridge,  center  of 


39    38    ia9  92    Q 

1 

39    37    0a3  92    0 


39  35  2a2  92  0 

.39  35  24.8  92  0 

39  33  55.2  92  0 

39  33  28.6  92  0 


39    32    .3a3  92    0 

30    31     4.18  92    0 


39    30    51.8  {rl    0 


39  30  52. 4  92  0 

39  30  52.1  92  0 

39  31  44.4  92  (J 

39  31  46.6  va  C 

39  32  15.1  !        92  t 


.•W    32     17.4  <.»2  C 

39    32    20.1  'n  t 

1 

30    33    41.1  ;  02  1 

30    .33     42.5  '  «»2  1 


:iO  :^  18.7  tn>  1 

30  31  42  2  02  1 

;^0  34  45.6  02  1 

30  34  49.7  02  1 

30  34  27.6  02  1 
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GeograjtMc  positions  along  Chicago,  Burlington  and  Quincy  Railroad  between  Clarence 

and  Shelhina. 


Station. 


Milepost  56,  north  aod  soutti  road  crossing  near 

Leniner  station 

T.5;N.,R.  11  W..  corner  sees  20.  21,  28,  and  29 

T.07N.,  Rs.  10  and  11  W  ,  corner  sees.  30,  31.  36.  and  25 


Latitude. 

i      30    43    5;{.2 
30    43    07.3 
:»    43     14.8 
30    42     16.0 

Longitude. 

O            /            // 

92     12    07.0 
92    08    40.0 
02    08    40.3 
92    04     18.7 

SHELBYVILLE    QUADRANOLE    (KNOX    AND    HHKLRY    rOUNTIES). 

Geographic  positions  along  highways  near  west  border  of  quadrangle. 


Station. 


JPory  schoolhouse,  southwent  comer  of  J.  \V.  inderman's  field,  iron 
poflt  stamped  "  Prim.  Trav.  Sla.  No.  3,  19a5  " 

Troadeast.  40  feet  southwest  to  "elevation  822"  painted  on  mail-box 
post,  32  feet  southeast  to  telephone  pole 

T  rotd  east  33  feet  northeast  to  cross  on  corner  fence  post, -33  feet 
routhcasi  to  cross  on  comer  fence  post 

"  WN..  R.  12  W.,  south  comer  sees.  33  and  34.  Knox-Shelby  county 


Latitude. 


.line, :)  feet  due  south  to  nail  in  top  of  fence  post. 
•  59 N..  R.  12  W .,  comer  sees.  3,  4, 9.  and 


T.  59 .S,.  R.  12  W .,  comer  sees.  3,  4, 9.' and  10,  center  of  road  27  feet  north 
of  hedge-fence  line 

T  59.N..  R.  12  W.,  comer  stone  to  sees.  9, 10, 15,  and  16,  at  crossroads  at 
Cherry  box 

J-59N  ,  R,  12  W„  corner  stone  to  sees.  15, 16, 21,  and  22,  atcrossroads. . 

T.  59  N.,  R.  12  W.,  comer  stone  to  sees.  21,  22,  27,  and  28,  crossroads  at 
church 


"^•59  X.,  R.  12  w.,  sec.  27,  corner  stone  to  southwest  corner  bears  8-.  42*» 
*'Vy.,di8|^nt  33.5  feet,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  14, 


T-  50  N..  R,  12  W.,  Just  east  of  south  corner  of  bccs.  33  and  34,  12  feet  i 

northeast  to  stone. 30  feet  southeast  to  "820  cicv."  painted  on  fence. . 
"*gers  Grove,  I  mile  north  of,  in  southwest  corner  of  school  vard,  iron 

post  sumped  '*  Prim.  Trav.  Sta.  No.  15,  190),'  elevation  f97  feet 

**J8«r8  Grove,  T  road  north  In  northeast  part  of,  21  feet  west  to  guide- 

wjanls.  3-5  feet  southwest  to  **740"  painted  on  telegraph  pole 

"{K^rs  Grove,  0.5  mile  south  by  0.5  mile  west  of,  in  orchara  at  top  of 

n»l.  Iron  post  stamped  "  Prim.  Trav.  Sta.  No.  16, 1905,"  elevation  760 


*  58  N.,  r\  12  W.,  comer  stone  to  sees.  21,  22,  27,  and  28,  near  cross- 


K^y  R.  12  W..  north  quarter  comer  to  sec.  4,  in  southeast  corner  of 
?*W.  near  Iron  post  stamf)ed  •*  Prim.  Trav  Sta  No  17. 1905,"  clcva- 

twn8»feet...r ! 

'««I     •  ^'  ^2  W.,  north  comer  sees.  4  and  5.  T  road  flouthoast.  :i3  fwt 
jouihekat  to  E.  E.  Hopkins's  advertisement,  42  feet  southwest  to 

T^l«Po«t 

•^'  ^-s  R.  12  W.,  comer  sees.  4, 5.  8,  and  9  croaaroads.  21  fiM?t  west  to 

^nter  of  b-idge  31  feet  northeast  to  bench  maric  SI3 

v-«rence,  T  road  vest  at  A.  O.  U.  W.  cemeterv  in  north  part  of 


39    50    40.5 
39    58    31.7 

39    57    30.4 

I 
39    57     13.3  ! 

39    56    21.7 


39    55 
39    54 

30.2 

39    53 

44.4 

30  52  52.5 

30  52  00.0 

39  50  42.1 

30  40  52.5 

39  49  15.0 

39  *48  29.0 

,'{0  46  45.3 

30  46  44.6 

30  45  M.l 

3i)  45  01.8 


Longitude. 

02  14  47.4 

92  13  58.6 

92  14  00.1 

92  14  00.8 

92  14  02.9 

92  14  04.0 

92  14  a").  2 

92  14  06.5 

92  14  07.3 

92  13  51.0 

<»2  13  10  0 

92  13  21.0 

02  14  13.8 

02  14  15.0 

92  14  52.0 

02  15  24.0 

02  15  2.'>.<' 

«>2  15  27,  (i 
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PRIMARY    TRIANGULATIOK    AND    PRIMARY    TRAVERSE. 


Geographic  positions  along  highways  near  north  and  east  borders  of  quadrangle. 


Station. 


Latitude. 


Longitude. 


T.  60  N.,  R.  12  W.,  corner  sees.  15, 16, 21,  and  22,  T  road  south,  at  center 
of  small  bridge ■ 

T.  60  N.,  R.  12  W.,  comer  sees.  14, 15,'22,  and  23,  at  cross  roads  34  feet 
nortliwest  to  cross  on  comer  fence  post,  30  feet  southwest  to  cross  on 
telephone  pole 

T.  60  N.,  R.  12  W.,  corner  sees.  13. 14, 23,  and  24.  at  T  road  south,  21  feet 
east  to  center  of  small  bridge,  35  feet  southeast  to  cross  on  corner 
fence  post 

T.  60  N.,  R.  12  W..  stone  to  cast  corner  sees.  13  and  24,  at  T  road  west, 
road  jogs  south  80  feet,  then  east  again 

T  road  south,  48  feet  southwest  to  cross  on  comer  fence  post,  30  feet 
southeast  to  F.  E.  Browning's  mail  box 

Plevna,  T  road  north,  about  1  mile  north  by  2  miles  west  of,  33  feet 
northeast  to  J.  L.  Saler's  mail  box,  42  feet  northwest  to  corner  of 
hedge  fence 

Pievna,  1  mile  north  by  1  mile  west  of,  in  northeast  comer  of  J.  W.  Hay- 
den's  field  at  T  road  south,  3.5  feet  southwest  of  comer  fence  post, 
iron  post  stamped  "Prim.  Trav.  Sta.  No.  4, 1905" 

Plevna,  1  mile  north  and  0.25  mile  west  of,  stone  at  crossroads 

Little  Fabins  River,  west  end  of  bridge  over 

Mount  Salem  Church,  0.25  mile  east  of,  T  road  north,  18  feet  southeast 
to  W.  E.  Anderson's  mail  box,  22  feet  northeast  to  east  end  of  small 


bridge. 


Mount  Salem  Church,  1 .5  miles  east  of,  at  crossroads,  stone 

Newarlc,  1.5  miles  southwest  of,  near  southeast  comer  of  yard  to  log 
house  at  forks  of  road  on  land  of  John  Vaden.  southeast  corner  of  log 
house  bears  N.  79°  30'  W.,  distant  56.7  feet;  nail  in  blaze  on  east  face 
of  white-oak  tree  bears  S.  66°  W.,  distant  49.7  feet;  iron  post  stamped 
•*  Prim.  Trav.  Sta.  No.  5.  1905 " 

T.  60  N.,  R.  10  W.,  corner  sees.  26,  27, 34,  and  35,  stone  to,  at  crossroads. 

T.  60  v.,  R.  10  W..  south  comer  sees.  34  and  35, 0.25  mile  west  of,  Knox- 
S^'elby  county  line,  stone  at  T  road 

Shi 'oh  Church,  T  road  east,  14  feet  east  to  cross  on  telephone  pole,  34 
feet  southeast  to  comer  of  rail  fence 

T.  59  N.,  R.  10  W..  center  of  sec.  15,  T  road  north,  27  feet  southeast  to 
W   A.  Smith's  mail  box,  20  feet  south  to  J.  E.  Wilson's  mail  box 

T.  59  N.,  R.  10  W.,  T  road  south,  stone  at  center  of  sec.  16 

T.  59  N.,  R.  10  W..  center  of  sec.  21,  in  southeast  comer  of  field  of  Mr. 
Bowers,  1.25  miles  north  of  Bethel,  southwest  comer  of  J.  11.  Moore's 
residence  bears  N.  40°  40^  E.,  distant  117  feet,  iron  post  stamped 
••  Prim.  Trav.  Sta.  No.  6.  1905 " 

Bethel,  center  of  Iron  bridge  over  North  River 

Bethel,  T  road  north  1  mile  south  of,  28  feet  south  to  cross  on  board 
fence,  26  feel  northwest  to  cross  on  telephone  pole 


T.  58  N.,  R.  10  W.,  si-CH.  4,  5,  8,  and  9,  T  road  west,  19  feet  east  to  cross 
on  corner  fence  post.  24  feet  west  to  center  of  small  bridge 

T.  58  N.,  R.  10  \V.,  corner  sees.  8,  9,  16,  and  17,  crossroads.  18  feet  west 
to  center  of  small  bridge,  21  feet  south  to  C.  G.  Bowers's  mail  box.. . 

T.  58  N..  R.  10  \V.,  corner  sees.  16, 17,  20,  and  21,  crossroads,  15  feet  east 
to  center  of  small  bridge.  40  feet  northwest  to  advertisement  "  1  mile 
to  Shelbyville  •' 

Shelby  ville,  crossing  of  Main  and  Jackson  streets,  southwest  corner  of 
court-house  bears  N.  28°  10'  E.,  distant  184  feet:  northwest  corner  of 
Miller's  hardware  store  bears  S.  22°  30'  K.,  disUmt  41  feet 

Shelbyville.  1  mile  south  of,  center  of  steel  l)ridge  over  Black  Creek 

Shelby  ville.  crossroads  2  miles  south  of,  30  foel  northeast  to  cro.ss  on 
corner  fence  post,  25  feet  southeast  to  Wilbur  SImen's  mail  box 

Shelbyville,  4  miles  .south  of,  in  northwest  corner  of  field  of  C.  J  .Ander- 
son, at  T  roud  east,  l.'i  feet  southeast  of  corner  fence  post,  iron  post 


stamped  ••  Prim.  Trav.  Sta.  No.  7,  11H)5" 


O     /     /f 

39  59  50.2 


92  13  57. 


39  59  51.8  I    92  12  49  _  -2 


39  59  53.4 

39  59  54.7 

39  59  32.6 

39  59  23.7 


39  59  20.8 
39  59  18.7 
39  59  15.3 


39  59  13.5 
39  59  12.2 


39  50  12.8 

39  57  62.1 

39  57  00.8 

39  55  34.5 

39  54  50.4 

39  54  51.2 


39  50  56.8 

39  50  04.7 

39  49  12.6 

;»  48  22.2 

39  47  32.9 

39  46  35.3 

m  4.")  18.0 


39 

53 

58.6 

39 

52 

31.3 

39 

51 

48.4 

92  11  4:*  _  6 

1*2  10  3:^,9 

92  09  22.0 

92  07  ^ 


92  06  3.1.  S 
92  05  "li3.3 
92  03   .5^.3 


92  02    -45.0 
92  01     19.8 


91  59 

91  59 

91  59 

92  OO 

92  O^ 

91  OL 


92  01 

92  01 

92  01 

92  0:3 

92  0^ 

92  9 


19.] 
24.3 

42.1 

Ol.f 

02.4 
10.1 


11.6 
K.2 

31.5 

.■50.5 

51.8 

53.0 


92  0^2  28.2 
92  OC2  28.1 

92  02  29.5 


92  02  30.3 


EASTERN    DIVISION. 
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NORTH  CAROIilNA. 


PRIMARY  TRAVERSE. 


SAMPSON    COUNTY. 


BALEKBUKO  aUASRAKOLE. 


>wing  geographic  positions  were  determined  by  C.  B.  Ken- 
5:  The  Hne  starts  from  a  position  at  the  southwest  corner 
•  Oaks  quadrangle,  follows  highways  south,  east,  and  north 
)rders  of  the  Salemburg  quadrangle,  and  is  connected  with 
it  the  southeast  corner  of  the  Four  Oaks  quadrangle. 

Geographic  positions  along  highways. 


Station. 


road,  60  feet  southeast  to  hickory  tree,  20  feet  north- 

eet  west  to  gate,  10  feet  southeast  to  pine  stump 

ners,  20  feet  northeast  to  oak,  40  feet  south  to  oak... 
0  feet  west  to  persimmon,  10  feet  east  to  fence  comer, 
-class  road,  400  feet  east  of  sandhill  swamp,  200  feet 

lill 

omers,  20  feet  west  to  fence  comer,  30  feet  northeast 

end  of  lane,  10  feet  southeast  fo  fence  corner,  10  feet 

ence  comer 

;  northeast  comer  of  field,  20  feet  southwest  to  fence 

four  comers,  300  feet  east  of,  40  feet  southeast  to  gate, 
tst  to  gate 

>  feet  northeast  to  persimmon,  10  feet  west  to  rail  fence 

feet  southwest  to  oak,  20  feet  north  to  dead  oak 

h west  comer  of,  at  old  store 

oe,  at  noitheast  comer  of,  store  of  Charles  Hall,  iron 

'•Prlin.  Trav.  Sta.  No.  24,1905" 

•rks  of  rqad,  30  feet  northeast  to  bridge,  30  feet  south- 

>  feet  wert  to  corner  of  garden , 

Bt  north  of  stream,  20  feet  east  to  oak,  80  feet  south  to 

-office,  T  road  south  6.25  milo  west  of 

feet  west  to  oak,  5  feet  northeast  to  oak 

feet  north  to  pine,  40  feet  west  to  two  oaks 

feet  east  to  oak,  10  feet  southeast  to  pine," 

X)  feet  southeast  of  house,  30  feet  east  to  pine 

our  comers.  20  feet  northeast  to  oak  painted  "  V.T.  ", 
R,  1  mile  east  of,  at  southwest  corner  of  Bethel  Church, 

ped  "Prim.  Trav.  Sta.  No.  25.  1905" 

•mens,  10  feet  south  to  corner  of  plank  fence,  30  feet 

9, 40  feet  west  to  sign  "  Fa^'etteville  22  mi.  Dam  30  nil." 
t  feet  south  of  pine  and  sign  "  Rosehorn  li  miles,"  50 

k 

feet  southwest  to  pine,  20  feet  north  to  pine 

feet  northwest  to  pine,  15  feet  southwest  to  mail  box. . 
•  feet  northwest  to  gate,  25  feot  northeast  to  paling 

feet  southeast  to  J.  IT.  Fuircloth's  mail  box,  GO  feet 
Ine 

west  of,  southeast  corner  Concord  Methodist  Church, 

ped  "  Prim.  Trav.  Sta.  No.  2(i.  1905  ' 

feet  south  to  pine  stump.  40  feet  north  to  plank  fenc<> 
•oek,  center  of  bridge  over 

feet  west  to  bridge.  .30  feot  north  to  gate 

feet  southwest  to  double  oak,  10  feet  north  to  plank 

n  County  court-house,  flagstaff  on  cupola 

tlantic  Coast  Line  tracks,  stop  ))locks,  100  feet  east  to 

d  crossing 

d  crossing  at  new  house  and  fork  of  road 


Latitude. 


35 
35 
35 
35 


Ifi  03.7 
15  02.8 
32.3 
59.0 


Longitude. 


14 
13 


35    13    22.4 
35    12    42.0 


78  34  10.7 

78  33  21.6 

78  32  58.9 

78  33  17.8 

78  33  15.7 

78  33  39.1 


35 

12 

01.4 

78 

33 

49.2 

35 

11 

36.5 

1    78 

33 

51.1 

35 
35 
35 
35 

10 
08 
08 
07 

23.6 
52. 3 
36.8 
53.5 

58 

^    78 
78 

33 
32 
33 
32 

as.  2 

17.8 
33.0 

35 

06 

50.5 

78 

31 

57.8 

35 
35 
35 

05 
05 
04 

57. 6 
12.9 
15.8 

.    78 
78 
78 

32 
32 
32 

08.8 
40.4 
31.1 

35 
35 
35 
35 
.% 
34 
34 

03 
02 
01 
01 
00 
59 
58 

05.7 
52. 8 
54.  7 
00.2 
08.0 
25.  4 
42.3 

78 
78 
78 
78 
78 
78 
78 

32 
33 
32 
32 
32 
Xi 
Xi 

50.8 
10.2 
45.0 
50.  6 
52. 9 
02.5 
12.3 

34 

58 

44.3 

78 

Xi 

12.4 

34 
34 

58 
58 

52.1 
57. 0 

78 
78 

32 
.32 

08.7 
28.7 

34 
34 
34 

58 
58 
58 

24.0 
29.6 
14.8 

78 
78 
78 

30 
29 

28 

24.9 
39.9 
24.0 

34 

57 

49.4 

78 

26 

59. 3 

34 

58 

17.4 

78 

26 

04.5 

34 
34 
34 
34 

58 
59 
59 
59 

59.7 

18.6 
38.9 
29.2 

78 
78 
78 
78 

24 
23 
•22 
21 

58. 6 
3«>.3 
45.8 
08.6 

34 
34 

59 
59 

37.0 
52. 0 

78 
78 

20 
19 

25. 5 
23.8 

34 
34 
34 

50 
59 

45  0 
4:^4 
33.6 

78 
78 
78 

19 
17 
16 

25.8 
35.1 
12.8 
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Geographic  positions  along  highways — Continued. 


Station. 


MottcnvlUe,  0.25  mile  west  of,  at  junction  of  roads,  iron  post  stamped 

"Prim.  Trav.  Sta.  No.  27, 1905^' 

Four  corners  at  southwest  comer  of  clearing,  15  feet  north  to  pine,  40 

feet  east  to  fence 

Clinton,  4  miles  northeast  of,  forks  of  road.  30  feet  southeast  to  sweet 

gum,  40  feet  north  to  pine 

Second-class  crossroads,  25  feet  east  to  gate,  25  feet  west  to  bridge 

Second-class  T  road  east,  10  feet  south  to  mail  box,  20  feet  northeast  to 

comer  rail  fence 

T  road  west,  500  feet  north  of  milepost  "8  miles  to  Clinton,"  30  feet 

west  to  oak,  30  feet  southeast  to  fence  comer 

Forks  of  road,  10  feet  northeast  to  Thornton  and  King's  mail  l>ox,  30 

feet  east  to  plank  fence 

Four  comers,  25  feet  southwest  to  comer  of  garden.  15  feet  east  to  post. . 
Second-class  T  road  west,  10  feet  east  to  fence,  25  feet  southwest  to 

fence  corner 

Hobton,  5  miles  southeast  of,  11  miles  north  of  Clinton,  in  northeast 

comer  of  intersection  of  roads.  Iron  post  stamped  •*  Prim.  Trav.  Sta. 

No.  28.  1905" 

T  road  north.  100  feet  northeast  to  forks  of  road, 20  feet  north  to  pine 


stump. 


Ilobton,  T  road  north,  3  miles  east  of,  15  feet  west  to  comer  of  fence,  20 

feet  north  to  fenc<<  corner 

Goshen  Church.  T  road  e^ist,  1.5  miles  southeast  of,  15  fei>t  east  to  gate, 

30  feet  north  to  W.  B.  Bayetl's  mail  box 

Goshen  Church,  forks  of  road,  50  feet  south  to  door  of  church 

Goshen  Church,  forks  of  road,  1  mile  northwest  of,  40  feet  northeast  to 

gum  tn>e 

T  road  south,  200  feet  east  to  three  comers  at  tobacco  barn,  25  foot 

west  to  small  bridge 

Forks  of  second-class  road  to  west 


Latitude. 


Longitude 


Throe  comers,  3  feet  west  to  fence  post.  30  feet  northeast  to  post 

Forks  of  road,  in  feet  eaat  to  rmU  fisiHi^.  a^feet  Wf«i  tn  mmi^  orMfre:. 


T  road  south,  0.25  mile  oast  of  Thornton's  store  and  300  feet  east  of 
Bayett  School  house,  10  ft*et  southeast  to  sign  "  Clinton  20  railed  ' 


o 

t 

tt 

o 

t 

» 

34 

59 

25.8 

78 

15 

01 

35 

00 

30.7 

78 

15 

54 

35 
35 

01 
02 

56.9 
44.4 

78 
78 

16 
16 

01 

35 

03 

41.0 

78 

15 

s 

35 

04 

39.2 

78 

14 

35 
35 

05 
06 

40.7 
U.l 

78 
78 

15 
16 

\ 

35 

07 

36.3 

78 

lf» 

35 

08 

07.1 

78 

15 

35 

08 

40.1 

78 

14 

35 

09 

40.0 

78 

14 

3.5 

10 
11 

24.0 
12.8 

78 
78 

1(> 

1 

35 

a 

19.9 

78 

17 

I 

35 
35 
35 
35 

12 
12 
13 
13 

06.0 
40.4 
08.4 
55.9 

78 
78 
78 
78 

18 
18 
19 
18 

(H 
17 

35 

14 

48.9 

78 

18 

18 

XORTII  CAROLIXA-SOIJTII  CAROIilXA. 

PRIMARY  TRAVERSE. 

CLEVELAND     AND     GASTON     COUNTIES,     N.     C. ;     CHEROKEE     AND    YOR 

COUNTIES,  S.  C. 


BELMONT,  GAFFNET,  KINGS  MOUNTAIN,  AND  SHELBY  QUADRANGLES. 

The  following  geographic  positions  were  determined  by  (\  B.  Kei 
dall,  field  assistant,  in  May,  1906.  The  line  starts  at  Yorkvill 
located  by  primary  traverse  in  1905,  follows  the  Carolina  and  Nortl 
western  Railway  to  Gastonia,  tlience  along  the  Southern  Railway  1 
Kings  Mountain  station,  thence  along  highways  to  Patterson  Spring 
thence  along  the  Southern  Railway  to  IMacksburg,  thence  along  higl 
ways,  and  is  tied  to  a  primary-traverse  position  near  the  northwe 
corner  of  the  Sharon  (juadrangle. 

Another  line  continues  around  the  north,  west,  and  south  bordei 
of  the  Gaflney  (juadrangle  and  is  tied  to  a  point  near  the  northwe: 
corner  of  the  Sharon  (juadrangle. 


NORTH  CABOLINA — SOUTH  CAROLINA. 
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ELMONT  QUADRANGLE.  (OASTON   COUNTY,    N.    C;   YORK   COUNTY,    S.    c). 

;  patitions  along  Carolina  and  Northwestern  Railway  between  Yorkville  and 

Oastonia. 


Station. 


SOUTtt  CAROUNA. 

(acturing  Co.'scottoa  mills,  pubUcroad  orossiog  over  spur 


second-class  road  crossing.  50  feet  southeast  of 

,  second-class  road  crossing  230  teet  north  of.  center  of 

ion,  Carolina  and  Northwestern  Rwy.,  road  crossing,  cen- 

;k 

3  road  crossing,  center  ol  railroad  tracic 

crossing.  400  leet  south  of  trestle  over  Allison  Creek,  cen- 

k 

crossing.  1  milo  north  of  Allison  Creek,  center  of  triu'k 

on.  second-class  road  crossing.  0.75  mile  soutn  of 

on.  road  crossing  75  feet  south  of.  center  of  track 

on.  front  face  of  store  in  Doctor  Campl^ell's  Diock  opposite 

:>let  stamped   Tnm.  Trav.  Sta.  No.  1.  1900" 

socond-class  road  crossing  1,300  feet  south  of 

public-road  crossing  at  cotton  factory 

sen  station,  public-road  crossing  500  feet  southwest  of 


NORTn  CAROLINA. 


lina-South  Carolina  State  line,  second-class  road  crossing 


reek,  public-road  crossing  700  feet  southeast  of  trestle  over, 
reek,  public-road  crossing,  one-half  mile  north  of  trestle 


ation,  in  laco  of  chimney  at  north  end  oi  residence  of  VV.  D. 
ronze  tablet  stamped    'Elev.  777  Columbus  1900"  and 

ra V.  Sta.  No.  2. 1906. ' 

)n,  pubiic-road  crossing  I  mile  south  of 

m.  pubiic-road  crossing  1 .000  feet  north  of 

m.  pubiic-road  crossing  1.25  miles  north  of 

eek.  trestle  over 

"ossing  of  Carolina  and  Northwestern  and  Southern  Rwys. 


t  in  southwest  corner  of  public  square  about  300  feet  south- 
issenger  station  at,  P.  B.  M.  post  stamped  Prim.  Trav. 
,  1906" - 


I«atitudc. 

0 

/ 

// 

34 
35 

59 
00 

56.0 
40.1 

35 

01 

21.6 

35 
35 

02 
03 

57.5 
39.1 

35 
35 
35 
35 

03 
05 
05 
06 

565 
01.8 
49  4 
393 

35 
35 
35 
35 

06 
07 
06 
09 

40.7 
53.3 
57.1 
12  0 

35 
35 

09 
10 

28.4 
02  2 

35 

10 

20. 0 

35  10  59  3 

35  11  54.6 

35  12  45.2 

35  13  57.8 

35  14  47.0 

35  15  51.8 


35    15    49.6 


LoQgltade. 


81  14  09.5 

81  14  28.7 

81  15  oa5 

81  14  59.0 

81  14  11.5 

81  13  31.2 

81  13  35.4 

81  13  57.3 

81  13  34.8 

81  13  34.4 

81  12  52.0 

81  12  4L7 

81  12  22.0 


81    11    52.0 
81     11    4a  8 

81    11    46.1 


81  12  21.4 

81  12  32  9 

81  12  01.2 

81  11  39.1 

81  11  09.5 

81  10  40.3 


81  11  01.2 


UNTAIN  QUADRANGLE  (CLEVELAND  AND  GASTON  COUNTIES,   N.  C;  CHEROKEE 

AND    YORK    COUNTIES,    S.    C). 

r  positions  along  Southern  Railway  between  Gastonia  and  Kings  i/ountoin,  N.C. 


Station. 


n  mills,  public-road  crossing  500  foet  north  of 

)lton  mill,  second-class  road  crossing  50  feet  east  of  rpur 


,  second-class  road  crossing  200  leet  west  of 

crossing 

ty,  0.75  tnilo  northeast  of.  second-class  road  crossing 

ty  station,  50  feet  southeast  of,  crossing  of  main  track 

ty  station,  overhead  road  crossing  0.75  mile  west  of , 

itlon.  public-road  crossing  1,200  fwt  west  of 

,  second-class  road  cro.ssing  40  fct't  northeast  of 

public-road  cro.ssing  just  east  of  station 

itain  station,  road  crossing  300  feet  north  of 

italn.  four  comers  at  east  edge  of 

tain  triangulation  point,  forks  of  road  about  1  mile  west  of. 

of  second-class  roads  east  and  north  and  public  road 

,  10  feet  north  to  mail  box  at  pine  tree 

atam  triangulation  station,  on  highest  point  of  Kings 
,  3  miles  southeast  of  station  and  postolfice  of  sann  name 
es  west-southwest  of  Charlotte,  N.  C.     Height  of  station, 

Station  mark:  A  glass  lamp  shade  filled  with  ashes. 
t  both  ends,  with  a  brick  platform  5  fwt  square  laid  in 
ircr  It,  with  the  diagonal  of  the  square  north,  south,  east, 
[true),  a  sqtiare  hole  8  inches  on  a  side  iwing  left  at  station 


Latitude. 

Longitude. 

o 

/ 

// 

0 

/ 

f 

:j5 

15 

47.2 

81 

11 

59.2 

35 

15 

52.3 

81 

12 

39.8 

35 

16 

43.7 

81 

13 

58.7 

35 

17 

04.0 

81 

14 

23.  (> 

35 

16 

5(').9 

81 

16 

IS.  I 

:« 

17 

03.3 

81 

17 

02.6 

."« 

16 

58.0 

81 

17 

42.6 

35 

16 

52.9 

81 

18 

22.8 

:« 

16 

17.1 

81 

19 

07.3 

35 

15 

06.1 

81 

19 

58.0 

35 

14 

21.0 

81 

20 

41.2 

:J5 

14 

26.7 

81 

20 

11.4 

35 

13 

08.2 

81 

20 

a3.7 

35 

12 

52.0 

81 

19 

42.2 

Itain,  set  at  east  building  line  at  corner  where  porch  joins 
tsiitf^  and  about  250  feet  north  of  passenger  station,  iron 
ped  •'Prim.  Trav.  Sta.  No.  4. 1006  ' 


35    12    27.72 
35    14    20.3    j 


81    18  45. 52 
81    20    42.3 
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Geographic  positions  along  highways f  North  Carolina. 


station. 


Kings  Mountain  station.  1.25  miles  west  of.  forks,  public  roads  north- 
east and  southeast.  35  feet  north  to  black  gum,  GO  feet  east  to  tele- 
graph pole 

Second-class  road  to  south  at  new  dwelling.  30  feet  southwest  to  oak 
tree.  25  feet  west  to  pine  stump 

Second-class  north-south  crossroads.  30  feet  northwest  to  J.  W.  Shart's 
mall  box,  No.  14.  25  foet  northeast  to  small  pine .■ 

Public  roads  northwest  and  west,  fork  of  pine  trees  at.  line  turns  west. 

Second-class  road  to  northwest,  10  feet  northeast  to  oak  stump 

Public  roads,  east  and  south  forks  of,  35  feet  northwest  to  tcl^raph 
pole,  40  feet  north  to  oak  bush  on  bank 

Buffalo  Creek,  900  feet  east  of  bridge  over,  forks  of  road  south  uphill, 

.   40  feet  south  to  oak  tree.  30  feet  north  to  telegraph  pole 

Four  corners,  second-class  crossroads  southwest  and  northeast.  40 
feet  east  to  double  oak  tree,  35  feet  northwest  to  double  oak  tree  ... 

Shelby.  3  miles  southeast  of.  public  crossroads,  four  corners,  24  feet 
east  to  telegraph  pole.  3<>  feet  southwest  to  signpost 

Four  corners,  public  crossroads  at  blacksmith  s  shop.  50  feet  south- 
west to  H.  M.  Over's  mail  box,  40  feet  southeast  to  small  apple  tree. 

Four  corners,  public  crossroads,  25  feet  east  to  old  peach-tree  stump. 


Latitude. 

Longitude. 

o 

/ 

9f 

o 

t 

It 

35 

14 

2&4 

81 

21 

54.  ; 

35 

14 

18.2 

81 

23 

a. 

35 
35 
35 

14 
14 
14 

3,11 
5&4 
49.8 

81 
81 
81 

24 
24 
25 

lO, 
40. 

35 

14 

39.1 

81 

26 

^^ 

35 

15 

14.1 

81 

27 

^te 

35 

15 

46.3 

81 

28 

X«. 

35 

16 

29.8 

81 

29 

^9A. 

35 
35 

15 
14 

18.2 
46.3 

81 
81 

30 
30 

Geographic  positions  along  Southern  Railway  between  Patterson  Springs  and  Blacksf>'9.irg 


Station. 


Latitude. 


LoDgitim<]e. 


NORTH   CAROLINA. 

Patterson  Springs  station,  75  feet  north  of,  public-road  crossing  of 

Southern  R wy 

Patterson  Springs  station.  1.25  miles  south  of,  public-road  crossing. . . 

Public-road  crossing 

Earl  station.  250  feet  north  of.  public-road  crossing 

Earl  station,  1  mile  south  of.  second-class  road  crossing 


35  13  59.7 

35  13  05.3 

35  12  18.4 

35  11  45.8 

35  10  55.6 


SOUTH  CAROLINA. 

North  Carolina-South  Carolina  State  line  crossing 

Second-class  road  crossing , 

Water  mill,  public-road  crossing  just  south  of , 

Blacksburg,  public-road  crossing  north  of  (telegrai^  road),  37  feet 

northwest  to  nail  In  tic  at  road  crossing 

Blacksburg,  southwest  corner  of  Southerti  Uvvy.  park,  200  feet  south- 
west of  railroad  station  and  (iO  feet  south  of  center  of  main  track, 

iron  post  stamp<Kl  *•  Prim.  Trav.  Stu.  No.  12.  19()()' 

Blacksburg.  main  track  of  Southern  Rwy.,  at  west  end  of  girder  span 

over  Ohio  Kiver  a»id  Charleston  R.  R ." 

Blacksburg,  0.75  mile  southeast  of,  public-road  crossing , 

Blacksburg.  1  mile  southeast  of,  public- road  crossing  Ohio  River  and 
Charleston  R.  R.,  spur  line  to  uafTney 


35 
35 
35 


10 
09 
06 


17.8 
29.7 
47.4 


35    08    09.2 


35  07  22.8 

35  07  31.1 

35  00  30.2 

35  OC  04.5 


o 

»          ft 

81 
81 
81 
81 
81 

30  57.9 

31  U9 

31  52.7 

32  019 
32    04.4 

81 
81 
81 

32    17.1 
32    4i.3 
32    11.6 

81 

31    53.7 

81 

30   52.9 

81 
81 

30   36.1 
30   22.1 

81    30    52.5 


Geographic  positions  along  highvays^  South  Carolina. 


Station. 


Blacksburg.  2  miles  southeast  of.  public  crossroads,  forks  of 

llopevillcChurch,  forksol  n)ail2()0feet  west  of.  251  foet  northoust  tooak, 
Forks  ol  puhlio  roads  west  and  northwest,  on  Southwest  slo|n^  of 

JefTcrson  Mountain.  30  loet  north  to  small  nine 

Four  corner.s  at  pul)liccrossroiids,  (W  feet  south  to  oak  tn"e  M  foet  west 

to  oak.  40  foet  northeast  to  mail  bo.x 

Forks  of  public  roads  .south  and  soulhoast,  0..5()  mile  north  of  bridge 

over  Kings  Creek.  25  ffrt  south  to  bunch  of  plum  bushes 

Forks  ol  .second-class  road  to  west.  10  UH>t  west  to  post  20  loot  oast  to 

small  pine  tro<^ 

Wolf  Creek,  0.2.*>  mile  northwest  of,  second-class  road  to  oast,  2iy  feet 

northeast  to  small  pine  tree, 800  feet  southeast  to  hou.so  on  lop  of  hill. 

Woll  Cnvk,  center  of  bridge  over 

Broad  River  schoolhouse.  three  corners  at.  10  fei't  south  to  oak  tnn'. 

20  feet  north  to  center  main  road 

Forks  ol  roads  southwest  and  south.  30  feet  southwest  to  nine 

Four  corners  at  second-class  crossroads,  O.oO  mile  north  of  Mud  Crook. 

25  feet  southeast  to  four  mail  boxes 

Forksol  road.snorthwest  and  northeast,  10  foot  north  to  slake  painted 

"W2,"  15  feet  ejist  to  pine  stump 


Latitude. 

Longitu 

0          ' 

de. 

0 

f 

f 

i> 

35 
35 

05 
04 

22.9 
43.1 

81 
81 

30 
30 

2K0 

35 

04 

10.3 

81 

29 

46.2     . 

35 

03 

27.6 

81 

2* 

oa3 

35 

02 

49.2 

81 

28 

41.9 

o5 

02 

24.0 

81 

28 

29.0 

o5 
35 

02 
02 

29.7 

27.8 

81 
81 

28 
27 

oa2    • 

4il 

3,5 
35 

01 
00 

36.7 
49  1 

81 
81 

27 
27 

3.3 

00 

21  5 

81 

27 

35.* 

34 

59 

50.0 

81 

27 

29.8 

NORTH  CABOLINA — 80UTH  CAROLINA. 
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SHELBY   QUADRANGLE    (CLEVELAND   COUNTY,  N.  c). 

Geographic  positions  along  highways. 


station. 


of,  four  corners,  crossroads,  24  htct  east  to  tele- 

southwcst  to  signpost • 

ot.SOlcct  norttiwestof  intersection  of  crossroad.s,  , 

••Prim.  Trav.  Sta.  No.  5.  190(i" 

•f  road  to  southwest,  30  feet  southwest  to  small 

►  B.  M.  Hal)right's  mail  l»ox 

of  Washington  and  Warren  streets 

theast  of  southeast  corner  of  Cleveland  County 

1  meridian  stone,  •'Prim.  Trav.  Stu.  No.  fi,  1906'^ 

of,  center  of  grass  plot,  25  feet  east  to  oak,  2.25 

feet  west  to  cedar 

of  iron  bridge  over 

lite  west  of  bndge  over  Bushy  Creelc,  roads  west 
feet  northeast  to  small  bridge,  GO  feet  southwest 


west  of,  four  comers,  40  fwt  southwest  to  comer 

►,  50  feet  northeast  to  potato  house 

id-«lass  T  road  sou^h,  'JO  feet  southeast  to  new 

et  northwest  to  oak 

d-class  T  road  south,  25  feet  southwest  to  north- 

•c.  25  feet  north  to  telephone  pole 

south  of,  7  miles  west  of  Shelby  and  3  miles  east 
louthcast  comer  of  intersection  of  crossroads,  iron 

ira.  Trav.  Sta.  No.  7.  1906" 

ads,  90  feet  west  to  two  small  oaks,  5  feet  south  to 


I  Creek,  crossroads  northeast  and  southeast,  east 
creek 


ge  of,  forks  at  top  of  hill,  crossroads  northwest 
northeast  to  corner  of  front-yard  fence,  30  feet 

t  gate  of  2-story  white  dwelling 

600  feet  north  of,  road  cro.ssing  Southern  Rwy., 

1  gin,  four  comers  70  fovt  southwest  to  northeast  ; 

use 

f  road  to  south,  30  f<Tt  north  to  telephone  pole, 

r'o  mail  boxes I 

oads,  20  feet  southwest  to  oak  trtH>,  30  feet  east  to  j 

*oads  southwest  to  llonrietta  and  nortliwest  to  . 


ast  of,  four  corners,  44  U^'t  southeast  to  primary- 

o.  8 

ist  of,  in  southeast  corner  of  intersection  of  cross- 
st  corner  of  residence  of  Thos.  Harris,  iron  post 

'rav.  Sta.  No.  8,  190<)" 

e  east  of  Henrietta,  center  of  track 


Latitude. 

35  IG  29.8 

35  16  30.1 

35  16  46.1 

35  17  26.9 

35  17  27.9 

35  17  21.4 

35  17  40.4 

35  17  39.0 

35  17  42.3 

35  17  5L2 

35  17  32.2 

35  17  43.9 

35  17  49.8 

35  17  53.9 

35  17  51.2  : 

35  17  50.5 

35  17  36.2 

35  17  10.8 

35  IG  4<i.4 

35  16  29.9 

35  15  56.8 


35  15  56.5 
35  15  22.1 


Longitude. 


81  29  48.5 

81  29  48.9 

81  31  13.5 

81  32  20.5 

81  32  22.0 

81  33  46.8 

81  34  14.7 

81  34  56.9 

81  35  52.2 

81  36  57.3 

81  38  14.2 

81  39  14.6 

81  40  11.4 

81  40  56.9 

81  41  45.4 

81  42  05.9 

81  43  20.9 

81  44  03.4 

81  44  52.6 

81  46  08.4 

81  46  56.3 


81  46  56.0 
81  46  36.6 


DRANGLE  (CLKVKI.ANI)  CorNTY,  N.  C;  CHEROKEE  COUNTY,  S.  C). 

Geographic  positions  along  highways. 


Station, 


NORTH  CAROLI.NA. 

of,  200  feet  southwest  of  church  and  srhoolhouse, 

ist,  (iO  feet  northwest  to  telephone  pole 

I  and  80Uth«*ast,  10  tool  north  to  signlwurd  *  New- 

^t  south  to  signboard 

ew  or  Snug's  forry  across  Broad  Klver,  2  miles 

75  mile  south  of.  roads  .south  and  southeast,  50 
10  feet  west  to  pinr  stump  ..W  feet  east  to  Richard 

'  south  of.  forks  of  roa(i.  roads  south  and  south- 
west to  telephone  pole.  30  feet  oast  to  pine 

If  comers  700  ft'ct  <*ast  of.  2()  feet  east  to  telephone 

sast  to  pine 

■ond-class  T  road  west 

mers,  T  road  east 

07 6 


Latitude. 


O  /  " 

35  14  4a9 

35  13  5a  9 

35  13  21.1 

35  12  5a  2 

35  12  14.8 

35  12  01.7 

35  10  55.0 

35  10  08L7 


Longitude. 


81  46  0a2 

81  4G  lai 

81  45  48.5 

81  45  35l3 

81  45  14.7 

81  45  12.2 

81  45  45l3 

81  45  34.4 
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PRIMARY    TRIANGULATION    AND    PRIMARY   TRAVERSE. 


Geograpkic  -positions  along  highways — Continued. 


Station. 


SOUTH  CAROUNA. 


Maud  post-office,  crossroads,  30  feet  southeast  to  oak,  35  feet  west  to 
pine. 


Latitude. 


Longiti 


Maud  post-office,  1.4  miles  southwest  of.  forks  of  roads  cast  and  south- 
cast,  25  feet  north  to  oak  tree.  15  feet  south  to  double  oak 

Forks  of  roads  east  and  southeast.  New  Cut  road  to  southeast,  30  feet 
southeast  to  oak.  10  feet  north  to  small  double  oak 

Large  oak  at  forks,  roads  south  and  southwest 

Maud  post-office,  3.5  miles  southwest  .f,  0.75  mile  west  of  Thickety 
Mountain,  in  northwest  comer  of  intersection  of  crossroads,  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  9,  1906" 

Thickety  Mountain,  highest  point  on  top  of 

Four  comers  north  and  southeast,  second-class  road  southwest  and 
northwest,  40  feet  south  tocomerof  log  crib,  40  feet  northwest  to  oak 
in  comer  of  Im mya rd 

Forks,  200  fret  south  of  new  schoolhouse.  roads  northwest  and  south- 
west, 40  feet  west  to  two  mail  boxes,  10  feet  south  to  pine 

Forks  of  road  to  south,  second-class  road  to  southeast.  10  feet  west  to 
Lender's  mail  box  No.  34 ^ 

Thickety  Creek,  center  of  bridge  over 

Four  comers,  15  feet  north  to  small  bridge,  60  feet  southwest  to  wdl, 
25  feet  east  to  cherry  tree 

Four  comers,  20  feet  north  to  small  double  oak,  30  feet  northwest  to 
four  mail  boxes 

Forks  of  second-class  road  to  northeast.  100  feet  north  of  red  house,  10 
feet  east  to  oak.  15  feet  northeast  to  oak 

Thickety,  1  mile  northwest  of,  center  of  triangle  grass  plot 

Road  crossing  Southem  Rwy.  0.25  mile  west  of  Thickety  station, center 
ol  track . 

Forks  of  second-class  road  to  southeast,  20  feet  northeast  to  small  oak. : 

Littlrs  Thickety  Croek,  center  of,  at  ford, j 

Goucher  post-office,  forks  of  road  1  mile  northwest  of,  10  feet  southwest  I 
to  small  pine.  30  feet  east  to  small  pine : 

Four  comers  125  feet  southeast  of  C.  E.  Smith's  store  (Goucher  post-  I 
office) . , 

Goucher  post-office,  southeast  comer  of  store  and  post-office,  iron 
post  sti'miied  "  I'rim.  Trav.  SUi.  No.  10,  K.O(i" 

South  end  of  covered  bridge  over  Thickety  Creek.  0.75  mile  north  of  , 
Goucher 

Thn-c  corners,  .s<'<-ond-('las.s  T  road  to  south,  near  top  of  hill  and  oppo-  j 
site  two- room  log  dwelling ' 

.S('eon<l  class  fork  to  west.  .W  feet  northeast  to  pine 

(iaJTncy  5  niih-s  south  of,  four  comers  at  cotton  gin.  1.5  miles  north- 
wcstOf  church  at  crossroad.s.  5  fc<'t  south  to  small  bridge 

Corinth  Church.  ()..'» mile  southeast  of.  forks  of  roads  south  and  south-  : 
east.  .JO  feet  cast  to  oak  and  pine.  I  feet  n<)rtheast  to  oak ' 

Triangle  gniss  jilot  at  forks  of  rojids  northeast  an<l  soiitlie^ist.  5  feet  i 
west  to  .M.C  and  C  A.  Sp<'ncer's  mail  box.  10  feet  cast  to  clump  of 
small  ash  ln'«'S 

Forks  UK)  f(et  north  <f  house  on  hill,  sccond-chiss  road  to  northeast, 
o<)  fi'«'t  north  to  corner  of  f^jinlen.  .'/O  feet  soiith  to  corner  of  garden. 

Four  corners.  crossroa<ls.  ^KMi  fret  west  of  brick  house,  30  U\^X  east  to 
siniill  onk.  L*<)  f.  (^l  south  to  sni;:ll  pine 

Forks  ().'>  mile  northeast  oi  Gilker  Cn'ek.  roads  northeast  and  sonth- 
oi\  st 

Wilkinsvillc,  .{.'J')  miles  n»Vthwest  of,  T  ro.'id  southwest.  20  f»H't  south- 
A\('sl  to  o;ik  stump.  U)  WvX  s(»ntheast  to  oak  snag 

Forks  of  SI  con'i-<lass  roa<l  north.  20  feet  east  to  oak,  2.')  feet  northwest 
to  1.  (i.  Patrick's  mail  box.  .\o.  22 

Wilkinsville.  0.7')  mile  northwest  of.  f<Mir  corners,  second-<'lasa  eross- 
roa<ls.  'i^  f(  et  wc^t  to  cedar 

Wilkinsville.  at  southeast  corner  of  (".  W.  \\"hesonant's  store,  Iron 
post  stanu-tMl  "  Prim.  Tra\.  Sta.  No.  11.  IIKX;'' 

Forks.  .>.'.<)  Wri  east  of  ford  of  (;nH>k,  roads  east  and  southeast  t<>  bunch 
(»f  ;ish  trees 

Forks  of  roads  soutliwest.  2.")  feet  northeast  to  large  oak, ;«)  feet  south- 
east to  (]oul)le  pine '. 

West  bank  of  landing  of  llro.Ml  Kiver  at  Smith's  ford 

L;irg<'  tre(^  at  forks  of  road  'M)  feet  <'ast  of  cast  bank  of  Broad  Kiver  at 
Smith's  ford 

Smith's  fonl.  1  mil«'east  of.  at  northeast  comer  of  iront-yard  f<'nc<'  of  1 
resid(>nce  cf  T.  Smith,  on  top  of  hill.  Iron  post  stampd  *'  Prim.  Trav.  ' 
Sta.  No.  7,  liK)')" 


35  08  4&8 

35  07  56i7 

35  07  39.3 

35  07  22.0 


35    06    fi&2 
35    06    47.9 


35  06 

35  06 

35  05 

35  05 

35  04 

35  03 

35  02 

35  01 

35  00 

35  00 

35  00 

M  53 

34  58 

34  58 

34  59 

.34  59 

35  00 

35  00 

35  00 

35  00 

3.^)  00 

34  59 

34  59 

M  50 

34  59 

.34  58 

34  58 

.34  58 

34  59 

34  59 


34.8 

oa? 

57.4 

oa2 
lao 
2a5 

17.0 
1&4 

5&3 
33.8 
045 

14.4 

52.8 

52.0 

2.1  4 

27.5 
07.8 

37.0 

217 

2S.5 

05.3 

38.3 

347 

5<'».7 

346 

3a4 

18.4 

348 

17.0 
412 


34    50    41.8 


.34    59    03.4 


o  / 

81  44 

81  46 

81  46 

81  46 


81    47 
81    46 


81  47 

81  46 

81  45 

81  45 

81  45 

81  45 

81  44 

81  44 

81  43 

81  42 

81  42 

81  42 

hi  41 

81  41 

81  41 

.SI  4( 

81  3S 

81  » 

SI  3} 

SI  3" 

SI  M 

SI  3: 

SI  .3;* 

SI  3^ 

SI  £ 

81  3:1 

81  31 

81  3( 

81  % 

81  2i 

81  2! 

81  2 
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OHIO. 


PRIMARY  TRAVERSE. 


N,  DEFIANCE,  FAIRFIELD,  FULTON,  GUERNSEY,  HENRY, 
',,  LUCAS,  MORGAN,  MUSKINGUM,  NOBLE,  PAULDING,  PERRY, 
[S,    AND   WOOD   COUNTIES. 


LEK,  CALDWELL,  OAMBEIDGE,  C0HE8VILLE,  COHTUNEHTAL,  C08H00T0K,  0TJ1I- 
DE7IAN0E,  DE8HLER,  EDOK,  FRAZEY8BTJR0,  ORAHVILLE,  LOOAH,  X'CLUBS, 
S,  HEWABK,  HEW  COMEBSTOWK,  VEW  LEXINOTOH,  OTTAWA,  PAULDTKO, 
ITKEB,  8I70ABOBOVE,  8WAKT0H,  THORHYILLE,  TETrR8T0H,  WAU8E0K.  ASTD 
B  dlTADEAHOLES. 

the  season  of  1905,  J.  R.  Ellis,  assistant  topo^apher,  ran 
ol  primary  traverse  to  control  the  above-mentioned  (j^uad- 
These  quadrangles  are  situated  in  two  general  localities — 
i  being  in  the  northwest  comer  of  the  State,  the  other  near 
il  portion  of  the  wState,  immediately  east  of  Columbus, 
es  were  tied  to  points  previously  located  ])y  primary  tra- 
also  to  triangulation  stations  Correy,  Sago,  and  Widder. 

BRYAN    QIADRANCJLE    (l)KFIANCE    AND    WILLIAMS  COUNTIES). 

Geographic  positions  along  highuHiys. 


Station. 


Irottd  crossing  (50  fo<»t  oast  of  station 

..comer  W'cs.  15.  Hi,  21,  an<l  2*2,  cross  pikes 
.,  conw'r  si'cs.  \).  10,  15,  an«I  U>,  crossroiuls. 
.,  conior  sj'cs.  ,*i,  4,  9,  and  10,  crossroads. . . 


Latitude. 

Lon^tudc. 

o 

41     IG    57.1 
41     17    4(U> 
41     18    3S.8 
41     19    ,U  1 

o          »             // 

84    m    .V)  1 
84    .■»    55.6 

84   30   .'iao 

84    m    bCy.2 

xmtions  along  Cincinnati  Northern  Railroad  near  east  border  of  quadrangle. 


Station. 


{  crossing  0.5  mile  north  of 

r  crossing  1.5  miles  nort  h  of 

outh  of, In  northwest  comer  of  pasture  owned  by  John 
-west  crossing  of  BaItinion»and()hioHwy.;  nail  in  north 
It  tree  l)ears  S.  6°  W.,  distant  18  feet;  east' rail  of  track  at 

crossing  Ivars  N.  74°  W.  distant  51  feet;  iron  post 

liJTi.  Trav.  Sta.  No.  14.  IPOS" 

rossing  east  and  west  1  mile  north  of 

irossing  east  and  west  2  miles  north  of 

ams  county  Ime,  cast-west  road  cro.ssing  of  Cincinnati 

R 

ims  county  line,  cast-west  road  crossing  1  mile  north  of 

est  crossing  1.25  miles  south  of 

g  400  feet  south  of  tank  on  Cincinnati  Northern  R.  R . . . 


La 

titu 

de. 

L(mgitu 

de. 

o 

/ 

»f 

o 

f 

ir 

41 

20 

22. 

8 

S4 

31 

30.4 

41 

21 

l.\ 

:i 

84 

31 

31.1 

41 

22 

XI 

m 
1 

84 

31 

31.5 

41 

23 

52. 

2 

S4 

31 

;ao 

41 

24 

44. 

2 

bA 

31 

3.-1.  f) 

41 

25 

:Mi 

8 

84 

31 

34.2 

41 

2(1 

2«). 

a 

84 

31 

.34.9 

41 

27 

21. 

0 

84 

31 

37.9 

41 

28 

0»L 

8 

84 

32 

31.  1 

\ 
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FBIJf  ABY   TRIAXOrLAllOK    AXD   PKDIAKT   TRAVERSE. 


Offjgrapia^  potnlif/9i»  tuar  tffuik  hardtr  ofqmadramgh. 


ntiiUoa, 


LAtitodP. 


7 , '/  S..  H,  %  E..  fK/rt^j^A«t  CTinvr  «^.  11.  in  northwwt  eomrr  o#  6eld 

»^'WK,,dJJtAiit  lMf»»^.trr/nprj«t  stamped  "Pfiin.TniT.su.  No.  * 

VKVMtrr 41    »    36.7 

7 .  '1{  N . .  li,  2  K. .  r*'/rtt^«*t  t:f,rv0rj  'A  mt:.  X  in  nortlyACt  oonn^r of  ftrid  of 

H«^irT  M«rtin,  ir'^n  f^/<rt  •Umpwid  "  Prim.  Tnr.  Sta.  No^  7.  Utt"...  41    15   CfcO 

r,4S,.H.'JK..itf*tnttorwrm*^.Ximn4U.JTtM4nonh 41    I5   0&.9 

r,  4.V..  fi.2K..»^;*jt''j'ymj^ri»<r«.  aSuDdlJ.  Tro^nofth 41    15<K6 

7p«.  ^iind  4\..  Ht,  1  and2  K.,oonMrrf««s.  1.  ^31,anda6.cro«nMMls..  41    13    07.9 


I 


Longitude- — _ 


!'4    >    S.'i 
*4    41    l%% 


(jf.ftyraphu:  p^miionM  near  west  border  of  quadrangle. 


SUtUm. 


LAUtode. 


Ix>ngitu«k>. 


T.  3  N.,  K,  I  K.,  mirth  conwrr  «vs.  I  and  2,  T  ro«d  aoath 

T.  4  N.,  It.  1  K.,  fVKJth  ftjTTur  atxn.  W  and  35 

K'tUf^VHi,  3  niibMi  north  fif,  in  nouthtrent  comer  of  rsrd  to  sehoolbooae 
No.  22,  Ht.  J'Mtffph  Ufwtmhip,  gouthfrest  comer  of  sfhoolbotue  beftra 
N.  i\rr'  ¥t  K.  diaUnt  ffl  feet;  iron  {lOtt  sUmped  "  Prim.  Trmv.  SU. 
No.  21,  VMA" 

T.  r»  N'.,  R.I  K.,  r^Trwr  ii«ii.  U,  10,  15,  and  1«,  T  roiid  fre«t 

T.ft  N.,  K.  I  K.,%tr:  1.1.  1«,  21 ,  and  22,  T  road  east 

T.  '»  N.,  I{.  1  K.,  ctrrtifr  tu^-n.  3  and  4,  J>eflan(.-e- Williams countj  line 

'I*.  .1  N,,  l{.  I  K.,  ronwjr  nwii.  3,  4,  0,  and  10,  croMroads 

T.  />  N .,  K.  1  K.,  comi-r  imwii.  0,  10,  l."*,  and  16,  croasroada 

T.  /i  N.,  II.  1  K.,  c*wiKT  ««ii.  !'»,  1ft,  21,  and  22,  cromroads 

T.  />  N,,  l{.  1  K.,  <WMi?r  ner*.  21,  22,  27,  and  28,  crossroads 

T,  .'i  N.,  K.  I  K.,  «  mlU's  north  of  llii'ksvillc,  northwest  comer  sec.  34. 
north Wfiit  coni<*r  of  yanl  to  whrMil  yard  No.  9,  limestone  post  38  br  • 
ft  hy  I  inchfrs,  aluminum  tablet  stamjied  **  Prim.  Trav.  8U.  No.  22*'. 

Tim.  1  and  .'»  N.,  U.  1  K.,  ronifr  sets,  3,  4,  33,  and  34, crossroads 

T.  4  .V,,  It.  1  K.,  conirr  iwn.  3,  4,  U,  and  10,  crossroaids 

lli('kNvillr%  l)rvun-Hi<kHvJ!U>  pike  at  roa^I  north,  1  mile  northeast  of  .. 

inckNvillc.  HiKh  NtrfH't  at  .\ntw<>rT>  jiikir  south,  in  southwest  part  of  . 

lIukMvilli'.  »T<»H«rr>iidM  2  jiiiU-m  noutn  of,  2.'»  fwt  northwest  to  north  end 
of  ciilviTt ,  4.'»  fiH't  NoiitlicHXt  to  f-roHH  cut  OH  ti'li'phono  f)ol<» 

,Arifw«'r|»,.'»nilli'M north  of,  ill  nortliweHtconicrof  fleldof  Kvorotl  Ix>nirs- 
worlh,  lit  rroMHroadM,  I  .'>  fiH't  »outh«'«»t  of  la njo  comer  fence  post, 
ln»ri  iM»Nt  MliiriiiM'd  "  I'riin.  Trav.  Sta.  No.  I.  1*105 " 


41 
41 


41 
41 
41 
41 
41 
41 
41 
41 


15 
15 


29 

29 

28 

34 
23 
22 
22 


07.8 
07.8 


38.3 

01 

09 

33 

40 

48.7 

56.3 

04.3 


I 


41  21  11.8 

41  20  20.0 

41  19  28.6 

41  18  10.7  ; 

41  17  23.3  ! 

41  15  .7)..S 


41     15    07.6 


H4 
84 


84 
H4 
S4 
84 
84 
84 
84 
84 


42 
43 


44 
44 
44 
44 


44 
44 


29  2 
3K.8 


55. 9 
53.1 
52.3 
M.7 
54.3 
53.4 
52.6 
51.8 


84  44  50.6 

84  44  50.2 

84  44  49.8 

84  44  48.R 

84  45  58.5 

K4  4.".  4(1. 1 


K4     4.'.     1V2 


IHTI.KIl    (irAI»KAN(;hK    (I»KK1.\NCK    AND    WILLIAMS    roi'NTIES). 


(huqraphlc  fUfsition^  aloiitj  highways  nf(tr  Ohuh Indiana  State  lini'. 

Station.  Latitude- 


T    I  N.,  It.  I  !•:.,  Houtlj  corner  wmh.  M  and  .'W,  T  road  north 

T.  :•  N.,  K.  I  I'...  (Mrner  fu^-n.  '2*.\,  M),  'A\.  and  .TJ.  crossroads 

'CriN..  U.  I  K..  corJier  MiMH.  l'.».  "JO.  21».  and  .'i'J.  croHsroaiis 

T.  :.  N..  It.  1  i:..  coriirr  HccM.  17.  is,  l!»,  and  21),  c^os.^roads 

<  )|ii«»  lixliiiiui  Slate  litic.  center  of  road 

IdK'rtnn, ;{  miles  sMutliwi'st  (»f.  T  road  we.sl  near  schoolhoune,  40  feet  ' 
Noutlieust  to  \s 'limit  tree  on  fetHc  line  M)  feet  northwest  to  cross  on 
corner  fence  post  .  

Tns.  .'.  and  «»  N.,  I{.  I  K  ,  corner  scis.  1,  «l.  :U,  arid  ."Mi.  T  la?ie  east 

<»hii»  Intliana  State  line,  post  on.  near  Lake  Shore  and  .Micliljjan  South- 
ern Kwv  

Astronomic  \  nine 

I'.clpM  ton,  roa«l  «rosslng,  .south  mil  of  north  tra<'k  Lake  Shore  and 
MichiKiin  Sonthern  Kwv.,  1  .">  miles  southwest  of 

lM>.'e?  Ion.  r  road  south  1  '.  miles  west  and  1  mile  north  of. 'J.""* feet  south- 
east tori'oss  on  corner  fence  post.  'J7feet  southwest  to  cross  on  ••orncr 
feti<  e  |)ost 

Ohio  liuliana  State  Ime.  stone  at  turn  of  nnid  and  (iOO  f«H»t  south  of  T 
road  west     ..  

T  •>  \  ,  U.  1  I".,  se.  s.  7  antl  is.  T  road  east  at  west  corner  of 


41 
41 
41 
41 
41 


15 
21 
22 
22 
23 


07.9 
11. K 
04.0 
56.1 
10.8 


41  2t  44.6 

41  25  32. K 

41  26  17.8 

41  26  13.7 

41,26  33.2 


41  27  43.6 

41  27  43^2 
41  29  01.4 


L<"»njritude. 


84  47  07  2 

W  47  *7 

84  47  0K.7 

H4  47  08.6 

84  48  12.6 


84  47  25.1 

84  4X  12.6 

84  48  12. 7 

84  48  0K.6 

84  46  3S.2 


84  46  3S.5 

84  4S  13.0 
SI  48  13  7 
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CALDWELL  QUADRANGLE    (NOBLE   COITNTY). 

Magnetic  declination,  north  border,  2°  2V  west. 

Geographic  posilions  along  highways. 


Station. 


rey  tri&ngulation  station,  in  Olive  Townsliip,  on  summit  of  hill 
.'ally  kno\itm  as  Correy  Knob,  on  land  of  .John  Hughes,  frovered  with 
peach  orchard.  Station  mark:  A  stone  post  40  by  6  by  6  inches 
1 36  inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a 

onw  triangulation  tablet 

•on,  T.  6  S.,  R.  9  W.,  comer  sees.  5,  0,  7,  and  8,  crossroads 

•on,  1.5  miles  west  of,  Nicolas  (J.)  resldome,  just  south  of,  T  road 

uthwe9t,  9  feet  west  to  J.  Wallace's  mail  box 

e  Green,  T  road  south,  11  feet  duo  south  to  center  of  small  bridge 


Latitude. 


39  43  27.31 

39  44  10.1 

39  44  22.9 

39  44  .18.7 


Longitude. 


81  32  47.22 

81  33  53.9 

81  35  29.9 

81  36  :>.'{.0 


CAMBRIDGE   QUADRANGLE    (CORHOCTON    AND    MrSKINGTM    COrNTIES). 

rlagnetic  declination,  north  border,  1°  57'  west;  west  border,  2®  09' 
Jt;  2°  10'  west. 

Geographic  positions  along  highways. 


Station. 


Latitude. 


Longitude. 


;  I^ayettc,  2.5  miles  south  of,  McClain's  schoolhouse,  forks  of  ' 
id  at,  24  feet  southeast  to  guidepost,  22  feet  northwest  to  cross 

comer  fence  jwst 

'  I^avette,  3  miles  south  of,  at  guidc{)ost  "  LafayetU.'!  3  mi.  Plain- 
d  4  ml.,"  T  road  north,  37  feet  northwest  to  guidepost,  39  feet 

theast  to  cross  on  telf«raph  pole 

?e  over  Ba^on  Rim,  0.18  mile  north  of.  T  road  west,  30  feet  north- 

t  to  front-yard  gate,  34  feet  southeast  to  mail  box 

field.  0.5  mile  west  of,  crossroads,  30  feet  northeast  to  cross  on 

ner  fence  post,  24  feet  southeast  to  sandstone  bowlder 

Ing  well,  T  road  northwest  at,  14  feet  east  to  nowing  well,  21  feet 
rt  to  cross  on  comer  fence  post 


I 

o  /  //        ,  o         /  // 

40    14    37.3  ;        81     44    30.4 


40  13  53.0 

40  13  12.8 

40  12  1.3.1 

40  11  22.2 


81  44  41.2 

81  43  40.6 

81  43  30.1 

81  44  10.0 


CONE8VILLE   QUADRANGLE    (COSHOCTON    AND    MUHKINGUM   COUNTIES). 

[agnetic  declination,  north  border,  0°  34'  east;  east  border,  2°  09' 
t,  2°  10'  west;  south  border,  1°  52'  west. 

Geographic  positions  along  WJiceling  and  Lake  Erie  Railroad  near  Ellis. 


Station. 


wt  5.  north-south  road  crossing 

«  poultry  farm,  private  road  crossing  at  spur 

tation,  center  of  track  opposite 

e  135A,  north-south  roaa  crossing  under 


Latitude. 


40 
40 
40 
40 


00 
01 
02 
03 


25.6  I 
46.9  , 
46.4 
33.1 


Longitude. 


81  58  50.9 

81  59  36.7 

81  .W  58.4 

81  .'i8  49.7 
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Geographic  positions  along  Pennsylvania  Railroad. 


Station. 


Milepost  71.  0.25  mile  west  of,  road  croaging,  Biding  on  south  of  main 
track I 

Milepost  72,  just  west  of,  private-road  crossing,  north  traclc  of  main  j 
line 

Morsun  Run  station,  crossing  of  Pennsylvania  and  Wheeling  and  Lake  I 
Kne  R.  Rs ' 

"\**«?8t  Ltafayette,  1  mile  west  of,  overhead  road  crossing,  south  track .  .i 


Latitude. 


Longitude. 


«  17  17.2 

«  17  03.7 

40  16  52.5 

40  16  42.7 


O  f  ff 

81  50  08.3 

81  48  52.3 

81  47  44.8 

81  4<>  07.4 


CUMBERLAND  QUADRANGLE  (MORGAN  COUNTY). 

Magnetic  declination,  south  border,  2®  21'  west;  wast  border,  1®  38' 
west. 

Geographic  positions  along  highways. 


Station. 


Lutitudo 


Morj^n  County,  at  northeast  comer  of,  stone  comer  on  w(>Ht  side  of         ^   .  ^      " 

itjad  opposit4^  cemetery  and  aljout  2  feet  from  comer  of  rail  fonce  .  . .  i  39  45  oa  8 
Ren  rock,  crossroads,  90  feet  east  to  center  of  covered  bridge,  27  fe<»t 

south  to  center  of  culvert 39    45    28. 8 

Diekc^rson's  mill,  just  east  of,  T  road  north,  24  f(*et  northwest  to  cross  i 

on  Batcpost.  19  feet  northeast  to  comer  of  rail  fence 39    45    4i».  0 

Oak  Grove  a^metery,  on  luist  sidf  of,  at  rail  fence,  stone, Muskingum-  , 

lfaiiero\-e  county  line 39    45    22.5 

Kjiiglit.  on  Knight- Young  Hickor>'  road,  1  mile  northwest  of,  J.  II.  , 

Dm^lev' a  mailbox I      39    46    13.2 

Vounir  Ilickor>',  T  road  e.ist.  22  feet  north  to  pul)iic  mail  box,  18  feet 

soutneast  to  arrow  on  fence '      39    46    4(i.O 


I>ongitudo. 

O  /  It 

81  38  24.5 

81  40  20  4 

81  41  28. 2 

81  42  r>5.6 

81  44  0,10 

81  44  57. 9 


DEFIANCE    QUADRANGLE    (DEKI.VXCK    COI'NTY). 

Otographic  positions  along  Wabash  and  Baltimore  ami  Ohio  Railroads  near  south  border 

of  quadrangle. 


Station. 


Aahwood,  1  mile  west  of  station,  road  crossing  north  and  south  (sec- 
tion line) 

Aahwood.  road  crossing  at  station 

Aahwood.  1  mile  east  of.  road  crossing  north  and  south  (.sf>ction  lino; . . 

Defiance  Junction,  crossing  of  Waliasn  and  naltiiiion^  and  Ohio  U.  Ks. 

1>efiaiice.  in  water  table  at  southwest  corner  of  Dt^fliiiice  County  jail 
aluminum  Ublet  sUmpcd  '*  Prim.  Trav.  Sta.  No.  s.  HJ05 "  ..." 

Defiance,  in  southeast  ]>art  of,  Ottawa  avenue,  crossing  of  naltiinore 
and  Ohio  Southwestern  R.  R 

Midway.  1,300  feet  east  of  telegraph  ofllc«»,  road  cro.«<sing  north  and 
south 


Midway,  overhead  crossing  1.25  miles  e^.st  of 

Mitepo^  82,  north-south  section  line,  roud  crossing  l.'iO  feet  west  of .  . 

T.  3  N.,  R.  3  E.,  sees.  2  and  3,  T  road  south  at  north  cohht  of 

T  road  east 

The  Bend,  north-south  road  crossing  Baltimon^  and  Ohio  H.  H.  1  niilo 
east  of 


Latitude. 

Longitude. 

o 

/ 

fr 

o 

1 

ff 

41 

15 

02.0 

84 

2s 

34.  5 

41 

15 

21.  0 

84 

27 

2.1.1 

41 

15 

:ti».  2 

84 

2r> 

Hi.  5 

41 

Hi 

.m  0 

84 

22 

43.4 

41 

17 

11.3 

84 

21 

as.  9 

41 

ir. 

4<'».8 

84 

21 

oa4 

41 

10 

45  5 

84 

IS 

4«.J.  7 

41 

Hi 

44.  S 

K4 

17 

41.0 

41 

lU 

21».  2 

84 

1.^. 

57.1 

41 

15 

10.7 

s4 

■J<» 

45.  7 

41 

ir. 

oa  I 

84 

29 

45  0 

41     10    58.2 


84    20    .'KIS 
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PBIMARY    TRIANQULATTON    AND   PRDCART   TRAVERSE. 


DESHLER  QUADRANGLE   (HENRT  AND  WOOD  COUNTTEa). 

Qeographic  positions  along  highways  on  north  border  of  quadrangle.. 


sution. 


T.  3  N. ,  R.  8  E. ,  northwest  comer  of  aec.  7,  in  northwest  comer  of  field, 
iron  post  stamped  "  Prim.  Tnv.  Bta.  No.  II,  1906" 

T.  3  N.,  R.  8  £.,  comer  sees.  5, 6,  7,  and  8,  crossroads,  48  feet  north  to 
center  of  bridge  over  ditch 

T.  3  N..  R.  8  E.,  sees.  4,  5,  8,  and  V,  crossroads 

T.  3  N.,  R.  8  E..  west  comer  sees.  Sand  10,  T  road  east  at  schooihooae, 


Latltode. 


I 


stone , 


T.  3  N..  R.  8  E. .  comer  sees.  2, 1 10,  and  11,  crossroads  at.  25  ftet  west  to 
oente  r  of  bridge 

T.  3  N.,  R.  8  £.,  comer  sees.  1. 2. 11,  and  12, 28  feet  northwest  to  John 
Shei's  mail  box,  30  feet  southwest  to  end  of  iron  bridge 

T.  3  N.,  R.  9  E.,  west  comer  sees.  6  and  7,  T  road  east,  15  feet  north- 
west to  smaii  coffee-bean  tree.  Henry- Wood  county  line,  27  feet  north- 
east to  cross  on  telephone  pole 

T.  3  K.,  R.  9  E..  northwest  comer  sec.  8,  in  field  of  Mrs.  Rush,  south- 
west comer  of  schoolhouse  bears  N.  15°  30^  E..  distant  80.8  feet;  cross 
cut  on  abutment  of  bridge  bears  N.  60"  20^  W..  distant  16.8  feet;  iron 
post  stamped  "  Prim.  Trav.  Sta.  No.  12,1905" , 

T.  3  N.,  R.  9  E.,  comer  sees.  4,  5,  8.  and  9,  15  feet  south  to  center  of 
bridge  over  ditch.  12  feet  north  to  crossroads 

T.  3  N..  R.  9  B.,  comer  S(>C8.  3.  4, 1),  and  10,  T  road  ^i-est  at  stone  to 
(church  and  schoolhouse).  50  feet  south  to  center  of  bridge  over 
ditch. 


T.  3  N.,  R.  9  E. .  conu>r  sees.  2,  3. 10,  and  1 1,  crossroads  at  stone  to 

T.  3  N.,  R.  9  £. ,  east  comer  to  sees.  2  and  11 ,  crossroads  at  schoolhouse 
No.  1,  stone 

T.  3  N..  Rb.  9  and  10  E..  comer  sees.  1,  6,  7,  and  12,  crossroads,  21  feet 
south  to  center  of  bridge,  21  feet  soutbaast  to  Mrs.  F.  A.  Lovdl's 
mail  box 

T.  3  N..  R.  10  E.,  northeast  comer  me.  7.  at  crossroads  at  school- 
house  No.  2.  cross  cut  in  southwest  cnmi>r  of  large  stone  culvert 
bears  N.  11°  E.,  distant  17.6  feet:  southwest  comer  of  scho<rihouae 
lioars  N.  48°  E..  distant  12(>  feet;  iron  post  stamped  "  Prim.  Trav. 
Sta.  No.  13. 1906" 


t* 


41  14  2L0 

41  14  2X7 

41  14  2310 

41  14  2316 

41  14  24.4 

41  14  2&1 

41  14  2&6 

41  14  2a  1 

41  14  2a  4 


41    14    2a2 
41    14    25i8 

41    14    210 


41  14  aa9 


41    14    2&1 


Ixmgitud^ 

83  58  ^ 

83  56  — . 

83  57  = 

83  56  T= 

83  55 

83  54 

83  53 

83  51 

83  50 

83  49  a 

83  4ft  Ji 

83  47  or.; 

83  45  S.i 

83  44  «x5 


EDON    QrAl>RAN(SLK    (WILLIAMS   COrNTV'). 

Geographic  positions  along  highways  near  Ohio-Indiana  State  line. 


Station. 


latitude. 


Li>ngitude. 


Ta.  6  ami  7  N.,  R  1  E.,  west  comer  socr.  C  ami  31,  T  road  oast. 

T.  7  N..  R.  1  E.,  Htone  at  eoraor  wva.  30  and  31 

T.  7  N.,  R.  1  E.,  west  comer  h««cs.  19  and  .'»,  T  road  oust 


Edon.  crossing  of  Wabash  R.  R.  and  OhicH Indiana  State  Ilnn  2  ndles 

Wi?St  of 

T.  7  N.,  R.  1  E.,  sees.  7  and  18,  crossroads  at  west  comer I 

T,  7  N..  11.  1  E.,  west  comer  8«!S.  (»  and  7,  T  road  cost 

T.  8  N.,  R.  1  E.,  8t<8.  30  and  31,  west  corner,  T  road  south i 

Columbia,  crossroads 

Columbia,  road  west  1 .5  miles  north  of i 

Store,  T  road  east  just  south  of,  O.'Xi  milo  north  of  schoolhouse,  33  fret  I 

southeast  to  mail  box,  44  fwt  nort hvjt st  to  api)lo  t  mi' | 

Ohio-Indiana  State  line.  T  road  oust,  1.25  niiies  south  of  northwest  i 

comer  of  Ohio ■ 

T  roa<l  oast ! 

Ohio-Indiana-Michigan,  com«'r  of , 

T.  9  a.,  R.  4  W.,  comer  si-ca.  S.  9.  !«.  and  17,  T  road  north ' 

T.  9  S.,  R.  4  W..  comer  st>cs.  9.  10,  15.  and  l(i,  T  road  north 


30 

45l6  ' 

84 

48 

116 

31 

38.0    ; 

84 

48 

IM 

32 

29.9  1 

84 

48 

liT 

32 

53.9 

84 

48 

l&O 

34 

ia9 

84 

48 

17.3 

35 

06.2 

84 

48 

18.0 

36 

4(L6  1 

84 

48 

11!l2 

37 

5ao 

84 

47 

Mi 

39 

las 

84 

47 

36.3 

41 

40 

15.6 

84 

47 

44.2 

41  40  41.2 

41  41  34.1 

41  41  45.5 

41  41  34.7 

41  41  35.6 


84 
84 
84 
84 
84 


48  2a4 

48  2012 

48  2&2 

47  ia( 

46  oa; 
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rilAZETSBURG  QUADRANGLE  (COSHOCTON,  LICKING,   AND  MUSKINGUM  COUNTIEh). 

^Magnetic  declination,  west  border,  3°  08'  west;  north  border,  0°  46' 

Geographic  positions  alonuj  highways. 


Station. 


Falbbarg,  road  wcat  at  hotel.  42  feet  northweat  to  cross  on  U'iegraph 
pole,  58  feet  southeast  to  stone  step  to  store 

See*.  13  and  13,  quarter  comer  between 

Wakaton  Croek,  Just  east  of  Eli  Frey's  residence,  oast  end  of  covered 
bridge  over .• 

Trampton,  at  schoolhouse,  comer  stone  to  sees.  1 ,  2.  9,  and  10 

Tnampton,  1  mile  east  of,  at  Licldng-C^oshocton  county  line,  T  road 
south,  forked  post 

Crossroads,  guidepost  at  (' '  Blodensburg  8  mi.") 

Prrnch  Mellck's  realdence,  road  north  at,  cross  on  telegraph  polo 

^'ost  Carlisle,  1.3  miles  west  of,  road  south.  15  fcvt  to  cross  on  fence 
jx>st,  33  feet  west  to  cross  on  t(>legraph  pole 

\%  €8t  Carlisle,  in  southwest  comer  of  lot  of  II .  M.  Robinson;  northwest 
comer  of  Presbyterian  Church  bears  S.  1°3(K  K.,  distant  123f(<(>t;  nail 
in  east  face  of  locust  tree  Iwars  N.  83^  W..  distant  4(t.2  fe(>t;  iron  post 
atampiMl  •  *  Prim.  Trav.  Stn.  No.  55, 1905" 

Cooperdale,  1.G6  miles  west  of,  forks  of  road.  3t>  feet  southwest  to  cross 
on  fence  -post,  35  feet  southeast  to  cross  on  comer  of  rail  fence 


Latitude. 


40  12  10.(1  i 

40  12  47.2  : 

40  13  15.1 

40  13  37.8 

40  13  40.0 

40  13  47.0 

40  14  13. 5 

40  14  10.0 


40    13    43.7 
40    13    52.4 


Longitude. 


I 


82  14  18.0 

82  13  58.9 

82  13  10.8 

82  12  11.9 

82  11  01.7 

82  09  54.8 

82  09  21.8 

82  08  20.3 


82    07    00.0. 
82    a")    50.0 


Geographic  positions  along  Clevelarul,   Akron  and  Cohnnhus  Jiailway,   Coo]>erMe  to 

funnel  IlilL 


Station. 


Latitude. 


/' 


Coopenialp.  0.33  mile  north  of,  road  crossing 40    13    22. 0 

Tunnol  Hill,  1 .75  milra  south  of,  east-we.st  romi  (>rr>NHliig 40    14    00. 2 

Tunnel  Hill,  0.75  mile  south  of,  northwejit-southeast  road  crossing j  40    14    47. 0 

Tunnel  Hill,  road  crossing |  40    15    17.4 

_       J 

Geographic  positions  alojuj  highways. 

Station.  :  Latitude. 


I>ongitude 


S2  04  On.  3 

82  03  48.4 

82  ftJ  13.9 

82  02  5<i.3 


Tunnel  UUl,  1.5  miles  oast  of,  T  road  north,  27  fret  due  south  to  cross  on 
fence  post 

Tunnel  llill,  2  mites  east  of,  near  northwest  comer  of  flehl  of  Wni.  L. 
Wrl^t;  northeast  comer  of  Wright's  house  Wars  S.  14°  W.,  distant 
87 feet;  iron  post  stamped  "Prim.  Tmv.  St^.  No.  5*i,  1905" 


40    15    29.1 
40    15    18.9 


Longitude. 

Oft/ 

82    01     30.1 
82    no    32.8 


Geographic  positions  along  Baltimore  and  Ohio  Railroad,  Pleasant  Vallry  to  milrpost  So. 


station. 


Latitude. 


O  f  ff 


Pleasant  Valley,  1.5  miles  southeast  of,  oppo.site  niilepoNt  S('>,  e(>nter  of 

track 40    00    ffl».7 

Mllepost  85,  275  feet  east  of,  private  road  crossing 40    00    02. 0  s2    ().'>    48.  4 


Longltn<l<» 


c       »       /» 


S2    Oi'.    M.4 


Geographic  posit  inns  along  highways. 


Station. 


Latitude. 


LoMKltlHle. 


Reform,  1.5  niilra  south  of,  T  roud  east  at  H.  L.  Smith's  n'si«Ienci',  M) 
feet  southeast  to  cross  on  gatepo.st,  45  feet  southwest  to  II.  L. 
Smith's  mail  box 

Hanover,  1  mile  northeast  of,  Ave  corners,  24  fe4>t  southeast  tooross  on 
comer  fence  poat,  32  feet  east  to  cross  on  picket  at  corner  of  fmc**. , . 


40    Oi\    47.1  S2     14    4'.»..') 

40    Of)    :«.5  ■        82     14    .Vi.  7 
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PRIMARY    TRIANGULATION    AND    PRIMARY    TBAyERBK 


Geographic  poMons  along  Wheeling  and  Lake  Erie  and  Cincinnati  and  M 

Valley  railroads  near  Dresden. 


Station. 


Wheeling  and  Lake  Erie  R.  R.  mllepost  11,  center  of  track  opposite. . 

Dresden,  2  miles  south  of,  mllepost  4,  just  north  of,  east-west  road 
crossing  of  Cincinnati  and  M uskingum  Valley  R.  R 

Mllepost  3,  600  feet  north  of.  east-west  road  crossing 

Dresden,  near  northwest  corner  of  public  school  grounds:  northwest 
corner  of  schoolhousc  bears  N.  80**  £.,  distant  137.3  feet;  nail  in  root 
of  maple  tree  bears  S.  30^  30'  E.,  distant  13  feet;  iron  post  stamped 
' '  Prim.  Trav.  8U.  No.  54,  1905" 

Canal,  road  crossing  under  railroad  bridge. : 


Latitude. 


40    04    4a8 

40    05    41.5 
40    06    3a5 


40    07    17.8 
40    07    57.6 


Geographic  positions  along    Cleveland,    Alcron  and   Columbus  Railway ^ 

Wakatoniika. 


T\ 


Station. 


Trinway  station,  just  west  of.  crossing  of  Cleveland.  Akron  and  Colum- 
bus and  Pennsylvania  R.  Rs.,  main  line,  north  track 

Trinway,  2  miles  north  of,  northwest-southeast  road  crossing,  at  cov- 
ered bridge 

Wakatomika,  0.75  mile  south  of,  east- west  road  crossing 

Wakatomika,  0.5  mile  north  of,  road  crossing 

East-west  road  crossing 


Latitude. 


40  08  36.3 

40  10  16.3  i 

40  11  19.2 

40  12  06.2 

40  12  45.1 


(.JRANVILLE    QrADRANGLE    (UCKINr.    COUNTY). 

Magnetic  declination,  east  border,  0°  44'  we^st;  north  horde 
west. 

Geographic  positions  along  highways,  Croton  to  Homer. 


Station. 


Croton.  2.5  niilos  wost  an<l  0.5  mile  south  of,  at  crossroads  at  \Vm. 
Fane's  rosidiTice,  in  southeast  corner  of  James  Wilsons  farm;  nail  in 
east  face  of  cherry  ixve  Ix-ars  S.  89°  W.,  distant  20  feet;  iron  post 
stamped  "Prim.  trav.  Sta.  No.  40.  lOO-j" 

Croton,  1.25  miles  west  of.  T  road  east,  3r»  f<rt  southejist  to  cross  on 
fence  post,  27  fwt  northeast  to  G reen's  mail  box 

Croton,  Delanon  street  crossing  of  railroad 

Croton,  1  mile  east  of,  T  road  north,  13  feet  due  south  to  cross  board  at 
west  of  vire  fence 

Bennington  Township  House,  \A'it)  miles  west  of,  crossroads  .'WK)  f«^'t 
south  of  schoolhousc,  21  tool  northeast  to  R.  E.  Nash's  mail  box,  30 
fetH  southeast  to  cross  on  corner  fence  post 

Lock,  2  miles  south  of.  Bennington  Township  House,  at  northwe.st 
corner  of;  nail  in  west  oak  U'arsS.W  4.'/  W.,  distant  I'.i.sftN't;  north- 
west corner  foundation  of  house  Ix^ars  S.  80°  ;iO'  K..  distant  :i.5  fiHH; 
iron  post  stamixni  "Prim.  Trav.  Sta.  N(k  :iO.  I'.K)."." 

Bennington  Township  House,  1  mile  east  of. covered  bridge  over  Otter 
CnH'k  North,  center  of 

Crossroads,  1,.'.00  f«'et  east  of,  Otter  Cn^*k  East,  cenl^r  of  iron  bridge 
over 

Homer,  l.(»<i  miles  west  of,  T  road  S(»uth.  42  f(vt  S(Hith«'ast  to  cross  on 
corner  fence  post,  40  feet  southwest  to  hickory  t nr 

Otter  Cnx'k  East,  center  of  cov<'red  bridge  over. 


Homer,  in  northwest  part  of  nnblic  school  groinuls;  northwest  corner 
of  schoolhoiise  foundation  Ixnirs  S.  ^°  4.V  \V..  distant  78  feel;  iron 


pump  Ix^ars  S.  70°  W.,  distant  11.3  fix't;  iron  post  stamped 
Trav.  Sta.  No.  38,  1905" 


Prim. 


Latitude. 

L 

o 

/ 

/» 

c 

40 

13 

57.1 

8: 

40 
40 

14 
14 

21.5 
20.7 

40 

14 

27.9 

8: 

40 

14 

22.5 

K 

40 

14 

22.8 

81 

40 

14 

40.5 

8: 

40 

14 

48.8 

8i 

40 
40 

15 
15 

25.5 
11.0 

40 

15 

09.60 

81 
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ographie  poiiHons  along  Baltimore  and  Ohio  Railroad,  Summit  to  Union. 


Station. 


I>atitude. 


tation,  1  mile  north  of.  in  northwest  corner  of  smali  iot  owned 
I.  Griffith,  lot  situated  Just  south  of  east-west  section  line,  on 
e  of  north-south  road,  iron  post  stamped  "Prim.  Trav.  Sta. 

1905" 

M,  pri vale-roud  crossing,  south  track 

:tion.  1.5  miles  west  of,  eust-west  road  crossing 

tion.  0.75  mile  west  of.  crossroads,  in  southeast  comer  of  I  ra 
an's  fletd;  crosscut  on  stone  at>utmcnt  to  bridge  tx^ars  S. 
.,  distant  47.6  feet;  iron  post  stamped  **  Prim.  Trav.  Sta.  No. 

ktion,  0.5  mile  east  of,  north-south  gravel-road  crossing 


40  00  44.6 
40  00  08.3 
40    00    34.0 


40    01     15.6 
40    01    22.8  I 


Longitude. 


82  45  03.4 
82  33  20.6 
82    32    26.1 


82    31    20.2 
82    30    22.5 


Geographic  positions  along  highways ,  Granville  to  Union  schoolhouse. 


Station. 


.  1  mile  south  ol.  T  road  to  west  at  st^hoolhouse.  19  feet  north- 

?ro«s  <»n  corner  of  fence,  7  fi-et  south  to  eml  of  culvert 

station,  north-usoth  stnvt  crossing.  Toledo  and  Ohio  Cen- 

y 

station.  0.75  mile  north  of.  T  road  west,  35  feet  northwest  to 

id  of  culvert.  4<>  feet  south  to  cross  on  telegraph  pole 

i.v  No.  8, 1891 . 0.5  mile  north  of.  T  road  east.  30  feet  southeast 
'r  of  garden  fence,  28  tvcX  northeast  to  cross  on  telegraph  pole, 

reek,  south  end  of  iron  l)ri<ige  over 

schoolhouse  yard,  in  west  part  of,  northwest  comer  of; 
ion  of  schoolhouse  l>ears  8.  T2?  30'  K..  distant  122.r»  fet*t; 
St  foundation  to  Wlllard's  store  l)eurs  N.  4iY*  30'  W..  distant 

:  iron  post  stamjxHl  •Trim.  Trav.  Sta.  No.  37.  1905" 

r,  crossroads.  Ki  fJ-ot  south  to  northwest  comer  of  store  porch, 

outh west  to  guidepost 

r.  1  mile  north  of.  crossroarls.  27  feet  north  to  cross  on  corner 

i  fence.  60  feet  north  to  J.  F.  Kiley's  mail  box , 

oolhouse.  0.5  mile  south  of,  T  road  west,  10  f(*et  due  west  to 

Wagoner's  mail  box , 

oolhouse,  0.5  mile  north  of,  crossroads,  post , 


Latitude. 

40  02  53.3 

40  03  51.7 

40.  04  39.1 

40  06  .34.7 

40  07  24.5 

40  09  0H.6 

40  10  34.4 

40  11  22.3 

40  12  42.3 

40  13  37.4 


Longitude. 


82  31  25.2 

82  31  14.8 

82  31  18.2 

82  31  08.0 

S2  31  04.5 


82  31  12.5 

82  31  10.7 

82  31  05.2 

82  31  10.8 

82  31  13.6 


U)(l.\N    QTADRANCILE    (rERIlY    COirNTY). 

hie  positions  altAig  Cincinnati  and  Muskinguyn   Valley  Railroad  near  Junction 

City. 


Station. 


12, 0.33  mile  east  of.  road  crossinj? 

Citv,  near  Stalzenbach  *  Harris's  store,  on  north  line  l)e- 
inclnnati  and  Muskingum  Valley  Railroad  and  nroperty  ot 
1  City;  southwest  corner  of  flton>  l>ears  N.  2()**  SO'  \V..  distant 
:  north  rail  of  track  at  road  crossing  l)ears  8.  4.3**  45'  W.,  dis- 

feet;  iron  post  stamjied  ' '  Pnm.  Trav.  Sta.  No.  W).  1905" 

3,  Toa*!  crossing 

,  1  mile  south  of,  road  crossing  at  spur 

station,  road  crossing 


I^ititude. 


O  /  // 

.T9    43    23.5 


.39  43  13.4 

39  4.3  24.  «i 

3<)  44  (K)  M 

.39  44  57.3 


Ix)ngltude. 


W    16    43.8 


S2  17  57.0 

82  20  00.6 

82  20  19.3 

82  19  53.2 
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PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


M*CIA:RK   QrADRANT.LK    (HENRY   AND    WOOD   COUNTIES). 

Geographic  pogitwns  along  highways  near  north  harder  of  quadrangle. 


Station. 


Whitehoufe,  1.5  miles  soath  of.  crosiroads  and  flcboolboaae,  4  miles 
east  of  Neapolis,  44  feet  northeast  to  school  pump,  33  feet  northwest 
to  giiidepost 

Noa  polls,  2.25  miles  oast  of .  crossroads,  32  feet  southwest  to  Geo.  Rapp's 
mall  box.  23  feet  northwest  to  northeast  comer  stone  of  culvert 

Crossroads  at  schoolhouse,  28  frat  northwest  to  cross  on  comer  fence 
post,  39  feet  southwest  to  S.  Jewell's  mail  box 

Neapolis,  road  crossing 

T.  6  N.,  K.8  E.,  sec.  12.  southeast  comer  of.  in  southeast  comer  of  field 
of  Mary  A.  I>ong,  iron  post  stamped  ' '  Prim.  Trav.  Sta.  No.  30. 1906". 

T.  0  N.,  U.  8  E.,  corner  sees.  11, 12. 13,  and  14,  stone  at  crossroads 

T.  6N..  R.  8  E.,  comer  sees.  10. 11, 14,  and  15,  crossroads,  29  feet  north- 
west to  II.  Leneman's  mall  box,  36  feet  southwest  to  board  on  small 
tree 

T.  ft  N..  K.  8  E.,  corner  sees.  9.  10,  l.*),  and  16,  stone  at  crossroads 

T  road  north,  T.  ft  N.,  H.  8  E.,  comer  sees.  8, 9, 16.  and  17, 22  feet  south- 
cunt  to  F.  C.  March's  mail  box,  24  feet  south  to  cross  on  fence  post.. 

T.  ft  N.,  U.  8  E..  corner  sees.  7.  8.  17,  and  18,  crossroads.  36  feet  north- 
west to  mail  box,  31  feet  southwest  to  cross  on  telephone  pole 


LaUtude. 


Lon^tnde^ 


Of  "I 

41    29  43.1 

41    29  42.6  I 
I 

41    29  42.0  I 

41    29  32.9 

41    29  14.5 

41    29  13.1 


41  29  13.1 

41  29  12.9 

41  29  12.5 

41  29  12.1 


«  48      2»>.tf 

83  49     39i.4f 

83  50     44. € 

83  52    23.9 

83  52    LK.4 

83  54    (fti.6 

83  55    18-1 

83  56   27. S 

83  57   .17 -6 

83  58   47.0 


MONTPEUER    QUADRANOLE  (WILUAMS  COUNTY). 

OffHjraphic  positions  along  highways  near  Ohio- Michigan  State  line. 


Station. 


Latitude. 


Longitudr? 


T.  «S.,  U.  2  W.,  corner  sees.  10.  11.  14,  and  15,  T  road  north 

T.  »8..  U.2  VV..comorflec8.  9. 10, 15.  and  1«.  T  road  east , 

Ohio-Michigan  Htato  line,  center  of  north-south  road : 

lMon<>cr,  T  roa<l  wo8t.  1  mile  east  of,  30  feet  northwest  to  cross  cut  on 
coriuT  foncn  post,  42  foot  southwest  to  cross  cut  on  telephone  pole  . . 

Plonoor.  northeast  corner  of  bridge  at  crossing  of  main  streets 

T.  \i  S.,  K.  2  \V..oormr  socH.  17.  18.  19,  and  20,  crossroads 

T.  OS.,  K.  2  VV.,  woHt  corner  sees.  18  and  19.  T  road  east 

T.U  S..  II.  :i  \\.,  corner  socs.  13,  14,  23.  and  24,  crossroads 

T.  «  S..  II.  3  W.,  corner  .st^cs.  14, 15.  22,  and  23,  at  Bethel  Church,  cross- 
roads  


T.  <.»  S..  II.  3  \V.,  soutlioast  corner  wx*.  10  4  miles  west  and  1  mile  north 
of  I'ioueer  in  soiitheastcorner  of  ()8l)ornc'8  farm,  iron  post  stamped 


"  I'niii.  Trav.  HUi.  .\o.  IH,  VMb" 
Ohio-Miehigan  State  line.  T.  9  S..  K.  3  \V..  349  foet  south  of  quartercor- 

iie r  I K'tween  sees.  10  and  1 1 

T.  1»  S.,  K.  3  W..  corner  sees.  {).  10,  \,%  and  1ft.  T  road  north 

r.  9  S..  It.  3  \V..  corner  sj'cs,  8.  9.  1ft.  and  17.  crossroads 

T.  •.»  S..  U.  .1  W..  north  corner  sees.  17  and  18,  T  road  south 

Northwest  Cluinh,  T  road  north 

In  southeast  corner  of  fleld  owned  t)y  F.  M.  Ilusghy  iron  post  stamped 

•'i'rini.  Trav.  Sta.  No.  19   1905" 

Olno-.MIehiKiin  Slate  line  center  of  north-south  road,  3  toct  south  ol 

.southwest  gatepost 


41 
41 


o 

t 

»• 

0 

# 

^r 

41 

41 

40.6 

84 

30 

«^1.2 

41 

41 

40.3 

84 

32 

oo..^ 

41 

42 

09.0 

84 

32 

00.8 

41 

40 

47.7 

84 

32 

07. S 

41 

40 

47.2 

84 

.13 

10.8 

41 

40 

47.6 

84 

34 

:?o.2 

41 

40 

47.3 

84 

35 

30.9 

41 

40 

46.9 

84 

36 

40.9 

41 

40 

46.5 

84 

37 

50.2 

41 

41 

39.0 

84 

37 

■50.6 

41 

42 

01.5 

84 

37 

50.5 

41 

41 

38.5 

84 

39 

00.6 

41 

41 

38.1 

84 

40 

10.7 

41 

41 

37.7 

84 

41 

30.6 

41 

41 

36.3 

84 

43 

04.^ 

41    36.4 
41     50.6 


84    44    50.0 
84    44    49.8 


OHIO. 


79 


Geographic  positions  along  highways  near  west  border  of  qua  drangle. 


SUtion. 


R.  4  W..  corner  sees.  14. 15,  22,  and  23,  crossroads 

R.  4  W..  corner  sees.  22.  23.  2tt.  and  27.  T  road  west. 

R.  4  W.,  corner  sees.  26.  27,  34,  and  35.  T  road  west 

Dd  10  8..  R.  4  W..  corner  sees.  2,  3.  34.  and  35,  center  of  north- 
road  crossing  at  corner 

R.  4  W.,  south  comer  sees.  2  and  3.  T  road  north 

ft.  1  E.,  south  comer  sees.  33  and  34,  crossroads 

B.  1  E.,  southwest  comer  sec.  3,  In  southwest  comer  of  John 
garden;  southwest  comer  of  schooihouse  l^ears  N.  79^  4(K  W., 
4r  190.7  feet;  southwest  corner  of  section  3  l)ears  S.  48**  W..  dis- 
•17 feet;  iron  post  sUmped  "Prim.  Trav.  Sta.  No.  20, 1905".. 

R.  1  E.,  corner  sees.  9  10, 16.  and  16.  crossroads 

R.  I  E..  corner  sees.  15, 16,  21,  and  22.  crossroads.. 

R.  I  E.,  corner  sees.  21 ,  22,  27.  and  28.  crossroads 

R.  1  E.  corner  sees.  27.  28.  33.  and  34,  crossroads 

ad  7  N.,  R.  1  E.,  comer  sees.  3.  4.  33,  and  34.  stone 


Latitude. 


Longitude. 


41  40  43.6  ! 

41  39  51.2 

41  38  58.8 

41  38  06.4 

41  37  14.4 

41  36  06.8 


41 
41 
41 
41 
41 
41 


35 
34 
33 
,32 
31 
30 


06.7 
14.2 
22.2 
30.2 
38.2 
46.2 


84  44  49.8 
84  44  49.8 
84    44    48.9 


84 
84 
84 


84 
84 
84 
84 
84 
84 


44  47.8 
44  46.9 
44    58.1 


44 
44 
44 
44 
44 
44 


57.4 
57.6 
57.6 
57.4 
57.1 
66.7 


NEWARK    QUADRANGLE    (LICKING    COUNTY). 

gnetic  declination,  west  border,  0°  36'  west;  north  border,  2* 
est;  east  border,  3°  08'  west;  south  border,  1°  05'  west. 

Geographic  positions  along  highways. 


Station. 


1.33  miles  southeast  of,  large  sugar  maple  m  center  of  road 

uthwest.  24  feet  south  to  cross  on  l)lHck  oak 

>  southeast  part,  east-west  I'oad  crossing  Baltimore  and  Ohio 

Knox  county  line,  road  west,  27  fwl  northwest  tocrosson 

«t.  27  feet  southe.ast  to  cross  on  rail  fence 

irch.  O..*!  mile  west  of,  T  road  north,  2«  feet  northwest  to  tele- 
pole,  22  feet  southwest  to  cross  on  (c:iee  post 

t>urg,  1.5  miles  south  ot.  at  crossroads,  in  northeast  corner  of 
W.  P.  Harrison,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  41, 

•  •••••••••••••.•.•-••.«••.•...•••..••..•....••...••..•••..•..•••• 

>urg,  about 2  miles  southeast  of.  crossroads,  10  feet  southca>t 

I  tree,  21  feet  northeast  to  mail  box 

line,  0.5  mile  north  of.  cros.sing  of  east-west  and  northwest- 
ast  roads,  38  feet  north  to  large  white  oak,  38  feet  northeast  to 

•n  fence  post 

ine.  0.5  mile  north  of,  at  A.  J.  Blount's  farm.  T  road  west.  29 
•rtheast  to  cross  on  fence  post,  30  feet  southeast  to  cross  on 
ph  pole 

Comers,  crossroads,  28  feet  southeast  to  guidepost,  27  feet 
irest  to  lienbow  Simpkins's  mail  l>ox 

Corners,  1  mile  southeast  of.  2  miles  northwest  of  Kallslmrg, 
rth  of  schooihouse.  in  southeast  corner  ol  W.  11.  Kidd'slarm, 
>ad  northeast,  iron  post  stampeJ  '"  Prim.  Trav.  Sta.  No.  42, 

?.  1  mile  northwest  of.  T  roa<l  east,  scales,  2«K)  feet  north  of.  16 

it  to  Matt  Frost's  mail  box 

)cs  14,  15.  16.  and  17,  cross  on  lop  ol  stone 


Latitude. 

40  14  39.2 

40  13  55.7 

40  13  57.2 

40  14  3.'>.8 

40  14  32.4 

40  14  53.7 

40  14  50.8 

40  14  49.6 

40  14  48.6 

40  14  02.2 

40  13  44.4 

40  12  f)!.! 

40  U  56.0 


Longitude. 


82  29  22.5 

82  28  00.0 

82  26  52.4 

82  25  04.2 

82  23  44.6 

82  21  36.2 

82  20  18.1 

82  19  14. 8 

8J  17  00.4 

82  10  h'l.l 

82  10  ()3.7 

82  l.'i  I'O.S 

82  1.')  40.  1 
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PRIMARY    TRIANGULATION    AND    PRIMARY   TRAVERSE. 


Geographic  positions  along  Toledo  and  Ohio  Central  Railway  near  Central  City. 


Station. 


Latitude. 


Miiepost  28, 240 foet  east  of,  east- west  gravel-road  crossing,  north  traclc.,  40  01  43.1 
Central  City,  0.75  mile  south  of,  105  feet  north  of  milepost  14,  east-west 

S ravel-road  crossing > i  40  01  30.2 

epost  13,  Just  north  of ,  private-road  crossing 40  00  38.5 


Geographic  positions  along  highways. 


Longitude. 


O  /  /^ 

82  29  25^ 

82  28  26^ 

82  28 


Station. 


Fulton  schoolhouse,  0.25  mile  cast  of,  T  road  north,  22  feet  south  to 

cross  on  red  gate 

Llovds  Comers,  1  mile  west  of,  T  road  south,  21  feet  cast  to  east  end  of 

tile  culvert,  19  feet  southwest  to  west  end  of  same 

Newark,  about  3  miles  south  of,  at  Lloyds  Comers,  crossroads,  13  feet 

southeast  to  ring  on  telephone  pole,  31  feet  northeast  to  cross  on 

picket  fence 

Lutheran  Church,  1  mile  northwest  of,  at  top  of  hill,  T  road  west,  point 

on  intersection 

Newark,  4.5  miles  southeast  of,  in  Lutheran  school  grounds,  southeast 

comer  of  schoolhouse  foundation  bears  N.  25°  15'  W.,  distant  11.9 

feet;  northwest  comer  of  Lutheran  Church  foundation  bears  S.  37* 

30^  W.,  distant  67.6  feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No. 

45,  190.5  " 

Fry  (Jolm)  farm,  at  southwest  comer  of,  crossroads,  30  feet  northeast 

to  cross  on  post  at  south  end  of  wire  fence,  46  feet  northwest  to  T.  J. 

Moore's  mail  box 

Sigler  (R.  S.)  residence,  T  road  south,  10  feet  northeast  to  mail  box,  30 

feet  southwest  to  guidepost 

T.  1  N.,  li.  11  W.,  stone  at  comer  sees.  1,  2,  9,  and  10 

Boodle  schoolhouse.  1.33  miles  southeast  of,  road  south,  13  feet  north  to 

cross  on  gatepost,  36  feet  southwest  to  mail  box 

Clay  Lick,  about  4  miles  south  of,  in  south  part  of  grounds  of  Boodle 

schoolhouse,  southwest  comer  of  schoolhouse  fovmdation  bears  N. 

9'  15'  E.,  distant  57  feet,  nail  in  root  of  maple  tree  bears  N.  84"  30'  E., 

distant  60.1  feet;  iron  post  stampwl  *'  Prim.  Trav.  Sta.  No.  44, 1905". 
Boodle  schoolhouse.  about  1.38  miles  southeast  of,  road  to  south,  13  feet 

north  to  cross  on  gate-post,  36  feet  southwest  to  mail  box 

Scott  ((i.  W.)  residence,  intersection  of  roads,  mail  box 

Sawmill,  900  feet  north  of,  T  road  to  west,  on  top  of  hill,  30  feet  north- 
west to  mail  box 

Iteform,  O.W  mile  norlhwcst  of.  crossroads.  25  feet  northe;ist  to  F. 

Priest's  mail  l)ox,  29  fjH't  northwest  to  cross  on  corner  fence  post . .. 
Reform  crossromls,  21  feet  southeast  to  R.  S.  Paine's  mall  box.  30  feet 

northeast  to  willow  tree 

Reform.  0.7.'»  mile  .south  of.  in  southwest  comer  of  licUl  of  John  W. 

(Jardner.  oj)posite  Methodist  Church,  iron  post  stampetl  ''Prim. 

Trav.  Sta.  No.  43.  VM)r> " 

Ilanovor,  in  northwest  part  <»f,  roa«i  crossing  under  Pennsylvania  R.  R. 

center  of 

Hanover  Klectric  R.  R.  station,  road  crossing.  Newark  and  Zanesville 

Kleclric  R.  R 

Clay  Lick,  n..")  mile  north  of.  just  south  of  electric  railroad  station,  old 

Ohio  Canal,  center  of  bridge  over 

(May  Lick.  1  nule  south  of,  T  road  west 

Clay  Lick,  1  miles  south  of.  road  to  southwest  at  Jonathan  Intow's 

residence,  \'l  feet  .southwest  to  J .  R.  Sliepherd's  mail  l>ox 


La 

.tltude. 

Lonj 

0 

gitud« 

^5^^ 

o 

0 

40 

01 

21.5 

S3 

26 

-«■  m 

40 

00 

54.1 

82 

25 

-^^ 

40 

00 

49.7 

82 

24 

:x  -4. 

40 

00 

48.7 

82 

22 

^■fc^^^^a* 

40 

00 

16.6 

82 

22 

04.i 

40 

00 

00.8 

82 

21 

C-"J1.3 

40 
40 

00 
00 

50.3 
46.1 

82 
82 

1^ 

1» 

.fi8.7 
34.3 

40 

00 

04.8 

82 

ie» 

J^7.9 

40 

00 

58.7 

82 

17 

123.4 

40 
40 

00 
10 

04.8 
38.4 

82 
82 

16 
16 

'7.9 
C)3.0 

«> 

10 

01.2 

82 

\r* 

13).  I 

40 

08 

5.3.1 

82 

ix> 

14.3 

40 

08 

16.6 

82 

13 

d'.O 

40 

07 

:J4.0 

82 

ir» 

(i).U 

40 

04 

34.2 

82 

15 

47.2 

40 

03 

53.4 

82 

16 

<XJ.6 

40 
40 

03 
02 

54.0  ' 
52.7 

82 
82 
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17 

27.7 

40 

01 

:i6.1 

82 

17 

:w.i 

NEW    COMKKSTOWN    (Jl  ADIIAXCH.K    ( Co.SIICKTON    AND    (;It?:RNSEY    COUNTIES)- 

Mat^notic  declination,  south  l)or(lor,  1°  57'  west. 

(r(0(fra})hir  positions  along  rcnnsylmnid  llnUroad  hrlvvin  ^y^st  Lafayette  and  Isl*'*^' 

Station.  Latitude.      I     Lon^tiJ*^**' 


West  Lafavette,  1  mile  south  of,  T  road  east,  24  feet  east  to  guide{)ost,  o  .  „  o 

'' Plaini. eld '»  miles,"' 38  feet  southeast  to  cross  on  corner  fence  p<>st. ..  40  !.'>  2^).8  ;        81 

We.st  Lafayette,  at  northwest  comer  of  public  .scho(»l  grounds,  north- 
west comer  of  schoolhouse  bears  S.  l(i°  1.')'  K..  distant  '1S^\A\  feet :  iron 

post  stamped  •*  Prim.  Trav.  Sta.  No.  r>J<i.  llK).", " 40  16  :«. 3 

Milepost  77,  3tX)  feet  east  of,  road  crossing,  north  track 40  16  24. 3 

Milopont  7H,  700  feet  east  of,  north-south  road  crossing,  .south  tr.ick  ...  40  16  18.5 

Isleta  st&tlon,  road  crossing,  south  track 4o  16  18. 3 


44 


81      ^f 

81      4\ 
81      40 


i:7.6 


0-1.4 


OHIO. 


81 


Cftographic  positions  along  highways. 


Station. 


lajeta.  l  mile  southeast  of,  forks  of  road,  30  feet  north  to  cross  on  board 
leni-e,  75  feet  southeast  to  cross  on  telegraph  pole 

Top  of  hiU,  Y  road  at,  27  feet  northeast  to  gtiidepost,  "('oshcnrton  13 
mi./'  21  feet  west  to  mound 

widder  triangulation  station,  en  land  of  Chas.  Widdor,  2.r»  miles 
nearly  south  of  New  Comerstown,  50  feet  west  of  north-south  road, 
(U  mile  west  of  Baptist  Church,  and  600  feet  southwest  of  White 
■choolhouse.  Station  mark:  A  sandstone  post  36  by  6  by  C  Inches. 
«t  63  inches  in  the  ground.  In  center  of  top  of  which  is  countersunk 
and  cemented  a  bronze  triangulation  tablet  (Ohio) 


Latitude. 


ff 


40     15    50.2 
40    14    53.8 


Longitude. 

Of  " 

81    39    2.=>.50 
81    37    5«.50 


40    14    09.67 


81    36    54.11 


NEW    LEXINGTON    QITADRANOLKH    (M()R(}AN    AND    PKRKY    COUNTIES). 

Geographic  positions  along  highways. 


Station. 


Latitude. 


I 


^^^"f  town.  cro.«8  streets.  48 feet  northwest  to  southeast  comer  of  post- 
oinc^,  48  feet  southwest  to  northeast  comer  of  store  at  r-ump 

,•  ■  *<  ^..  R.  14  W..  north  comer  sees.  34  aui  3.') 

jj/^'^rtown  station,  road  crossing  Zanesvllle  and  \\  cstem  Uwy 

iringt«wn  crossroads,  guidepost 


39    44    03.1 
:W    44    28.2 
:«>    44    20.6  , 
39    44    39.5 

I 


Longitude 


82  {.ri  16.7 

82  («  37.0 

82  (M  :«i.o 

82  a=)  18.1 


^^Oip-apUir  ptmtions  along  Cincinnati  and  Muskingum  ValUy  Railroad  bcturrn  McLnney 

and  Nnr  JUxington. 


Station. 


Latitude. 


Longitude. 


McL 


uney,  near  station,  on  land  of  Charles  Myers,  southeast  comer  of 
i^'">n  l>ears  S.  71'  W.,  distant  71.5  feet:  northwt'j^t  comtT  of  store 
ST**'*  8.  81-  40^  K.,  distant  10  feet:  iron  post  stami  e  1  *  rrim.  Trav. 
J^tH  No.  0.^,1905"'. ! 


L-.  ""• -^o.  Oft,  lyuD ' 

^>"nd4le  station,  road  crossing 

\^-A^**^t  35,  0.5  mile  west  of,  north-south  roa<l  cro.ssing 

New  ¥"*  ''tiilion,  road  crossing 

\lr  f*xington,  1  mile  northeast  of,  nortii-south  roml  crossing 


Mill  '^xington  station,  center  of  track  opp(»sit« 
^"«Post  40,  900 


feet  west  of,  road  crossing. 


39  44  26.2  i 

:V.)  43  ,')4.8 

;V.l  43  2»).  I 

39  43  20. 7 

;«)  43  16.0  I 

:{9  43  OK.  7  ' 

;{9  43  20.9  . 

I 


82  (K)  27.8 

82  ()^  13. 8 

82  W  47. 6 

82  10  3S.  1 

82  II  ^:..(i 

82  13  ()i).(' 

82  14  :G.  7 


OTTAWA    QrADRANCJI.E  (HKNRY    COINTY). 


Gi 


^'  '^phic  positions  along  lialtivutn-  and  Ohio  Sonlhimthrn  Hailnmd  bdwnn  Jlohjr;. 

a  tut  llawUr. 


ifol 


Station. 


^'ir^^^i  crossing  of  Baltimore  and  Ohio  Southwostcni  H.  K.  ami 

ilo|^^*^»r  U'af  Route 

X    .^Ve,  1  mile  east  of,  in  northwest  cohmt  of  fiold  at  T  roa<i  soiuh. 
ffs^.^   M.,  R.  7  E.,  west  quarter  comer  to  ^mh*.  6  Ih  30  ftK't  w«>st  aiul  .i-'j 


jQljjL  north  of  station;  iron  post  stamiMvl  '•  I»nm.  Trav.  Sta.  No 

||r%,j^^  te,  2  miles  east  of,  road  crossing  north  and  Mouth 

*^-  3   iv!^'  ^-^  miles  west  of,  section  lino,  road  crossing  north  an«l  s(»iiih. 

*J^jw*V.,  R.  7  E.,  comer  sees.  4,  5,  8,  and  9,  stoiu'  at  crossroads 

*^<^j2|<t,  1.25  miles  west  of,  road  crossing  north  and  south 

^  1^^^*^r,  crossing  of  Baltimore  and  Ohio  Southwosti-m  and  iw-troii. 

f^Hill^^o  and  Ironton  R.  Rs 

^  -  j^^^crosringnortbeast  and  sou: hwcst  (south  traciv ) 

*^^  ^.,  R.  8  n.,  sec.  7,  northwcs.  corner,  iron  pos.  s  uniixMi  "  Pnni. 


Latitii«li'. 


41  14  5;i.9 


41  14  4r>.0  . 

41  14  »).(>  ! 

41  14  17.4 

41  14  21.0  I 

41  14  04.  I  : 

41  13  4<J.7 

41  13  31.1 


*^v.  8:  a.  No.  11,1905" 41  14  21.9 


LoiiKit"'! 


S4  07  .<i..', 


84  (h;  47. 7 

S4  or.  ;>j  I 

.S4  04  •>  N 

S4  (M  >..s 

M  n.;  Is.'.» 

S4  01  17.4 

M  01  >  'J.').  4 

S4  .V.»  .V).  9 
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PBIMABY    TBI  ANGULATION    AND    PBIMARY    TBAVER8E. 


PAULDING   QUADRANGLE   (PAULDINO   COUNTY). 

Geographic  positions  along  highways  near  north  border  of  quadrangle. 


station. 


Section  line,  road  crossing  north  and  south 

T.  3  N.,  R.  3  K.,  comer  sees.  4,  5,  8,  and  9,  crossroads 

T.  3  N.,  R.  3  V..,  comer  sees.  5,  6.  7,  and  8,  crossroads 

T.  3  N.,  Rs.  2  and  3  E.,  comer  sees.  1,  6,  7,  and  12,  crossing  Cincinnati 

Northern  R.  R.  just  east  of 

T  road  south 

Cecil,  crossroads  1  mile  north  of 

T.  3N.,  R.  2  E.,  center  sw.  2,  T  road  west 


Latitude. 


Longitudes 


41  14  25. 1 

41  14  15.6 

41  14  14.7 

41  14  14.7 

41  13  53.7 

41  13  51.2 

41  14  40.4 


84  30 

84  32 

84  33 

84  34 

84  34 

84  36 

84  36 


PHILO   QUADRANGLE    (MORGAN    AND   MUSKINGUM   COUNTIES). 

•Magnetic    declination,   north    border,    1°  52'  west;    we«t  borcJ 
0°  51'  west;  south  border,  1°  04' west,  1°  22'  west;  east  border,  1*=^ 
west,  1°  38'  west. 

Geographic  positions  along  Baltimore  and  Ohio  Railroad  between  ZanesvUle  and  Norxjv 


Station. 


Latitude. 


Zanesvillc,  2  miles  north  of,  Zanesville  and  OiH)ert  road  just  west  of, 
between  Baltimore  and  Ohio  and  Cincinnati  and  Muskingum  Valley 
R.  Rs.,  in  southeast  comer  of  field  of  Mrs.  Margaret  Clark,  in  stone 
post  10  by  12  by  33  inches,  aluminum  tablet  stamped  "Prim.  Trav. 
Sta.  No.  H2,  1905" 

Block  station,  just  west  of,  overhead  crossing 

Mileppst  65,  center  of  track  opposite 

S  onora  station,  just  northeast  of,  just  inside  of  railroad  right  of  way, 
northwest  comer  of  J.  A.  Rush's  n»sidencc  bears  S.  40"  45'  E.,  distant 
25.5  feet;  northeast  corner  of  station  bears  S.  39*'  W.,  distant  87.8 
feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  01,  1«)5" 

Mllepost  07,  road  crossing 

Milonost  ()9,  0.75  mile  wost  of.  roa<l  crossing,  waniiiig  post  on  nortli 
side  of  track 

Bridgeville,  1  mile  west  of,  roa<l  crossing  under  culvert , 

Bridgevillo  station,  center  of  track  opposite 

Norwich  station,  1.25  miles  west  of.  nattonul  road  crossing 

Sundale  station,  cent«!r  of  track  opposite 

Sundale  station,  0.75  mile  east  of,  on  north  side  of  Baltimore  and  Ohio 
R.  R.  at  north-soutli  road  crossing,  in  soutliwest  corner  of  field 
owned  hy  W.  E,  Dinglov,  center  of  railroad  at  nuwl  crossing  Ix'arsS. 
12**  .10'  \v..  distant  48  feet;  iron  post  stamped  "  Prim.  Trav.  Sta.  No. 
00,  190^")" 

Norwicli,  OT)  mile  east  of,  crossing  of  national  road  and  north-south 
road,  ;W  iovX  northwest  to  cross  on  telephone  pole,  54  feet  south  to 
corner  yard  fence 

\Vh«'<>ling  and  Lake  Erie  R.  R.  milopost  4,  4(K)  feet  south  of,  private- 
road  crossing 


39  58  34.1 

39  5S  54.4 

39  58  39.5 

39  58  35.3 


39    58    54.0 

3<)    59     14.9 
39    59    35.3 


o 

/ 

// 

39 

58 

42.2 

39 

58 

40.7 

39 

58 

35.6 

39 

50 

02,3 

39 

59 

25.7 

Longito^J 


81  58 
81  56 
81    55     < 


81    54 
81     53 


81  .52 

81  51 

81  50 

81  48 

81  47 

81  46 

81  46 

81  58 


wm  f 


Crfographir  j)os}liori.s  ohmg  highwaijs. 


Station. 


Latitude. 


Pleasant  Valley  schoolhouse.  0.7r»  uiilo  south  of.  T  road  north.  0  feet  °       '       " 

south  to  south  end  of  cuhvrt.  .SO  f(M»t  northwest  to  mail  box  (ui  fence       .'<9    47    35.5 

Plea.sanl  Valley.  O.f)  mile  north  of.  T  road  east.  13  f<'et  northeast  to  elm 
snag,  27  fe<»t  west  to  cross  on  frnce  post IV)    48    51}.  8 

Snowball  st^hoolhouse.  n.:t;}  mile  southeast  of  T  road  southw(>st,  IT)  feet 
north  to  cross  on  large  corner  fence  post,  28  ii'i't  southeast  to  wrst 
eml  of  hox  culvert 39    49    32. 6 

Ilighhill  post-olliee.  jnst  north  of.  T  road  east,  10  feet  southwest  to 
cross  on  corner  of  stable.  .'W  f(H't  northeast  to  *'MF"  cut  on  stone- 
wall         .39    r/)    00. 8 

Freeland,  1.5  miles  south  of,  opposite  I^-e  Warner's  mail  box.  arrow 
paint^-d  on  rail  fence .31>    51    33. 4 


Longitu^* 


o 

/ 

81 

45 

81 

45 

81 

45 

81 

4« 

81 

4© 

OHIO. 
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Geographic  positiojis  along  highways — Continued. 


Station. 


\t  comer  of  George  Thorla's  field,  south  rail  of  narrow- 
boars  N.  ZV*  45'  W.,  distant  38  feet;  south  comer  of 
N.  57°  K.,  distant  152.3  feet;  in  stone  post  12  by  12  by 
•ked"U.S.G.S.,  "stamped  "Prim.  Trav.Sta.  No.  09'^. 


lOdist  Church,  T  road  southeast,  10  feet  northwest  to 
raph  pole,  28  feet  southeast  to  Ki'idepost  ("Rexs  Mill 

mile  southeast  of,  T  road  west,  32  feet  west  to  cross  on 

feet  southwest  to  cross  on  gate  post 

le  northwest  of,  crossroads,  21  feet  northwest  to  Lee 

)ox,  22  feet  northeast  to  cross  on  telegraph  pole 

iles  east  by  0.25  mile  south  of,  T  road  south,  22  feet 
cross  on  comer  fence  post,  45  feet  north  to  cross  on 


Latitude. 


O        '        // 

39    52    51.2 
39    53    48.9  I 


39  54  33.9 

39  55  19.0 

39  56  14.0 

39  58  11.0 


Longitude. 


81    46    31.7 
81    45    34.0 


81  45  12.1 

81  44  29.5 

81  45  14.0 

81  45  57.3 


Tsitions  along  Ohio  and  Little  Kanawha  Railroad  between  Brush  Creek  arid 

Dillon. 


Station. 


Idge,  about  1  mile  northwest  of,  0.25  mile  southeast  of 

ft,  road  crossing 

ation,  in  northeast  corner  of  A.  M.  Shylock's  field,  24 
south  rail  of  Ohio  and  Little  Kanawha  R.  U.,  31  feet 
of  north-south  road,  iron  post  stamped  "Prim.  Trav. 
W5" 


idge,  0.75  mile  south  of.  overhead  road  crossing 

Kanawha  R.  R.  mileposi,  :i,  0.33  mile  north  of,  north- 

ossing 

d  crossing  at  station 

I  crossing 

ition,  Dillon  post-olllee.  just  east  of.  strt»et  crossing 


Latitude. 

Longitude. 

o 

/ 

tt 

o 

/ 

ft 

39 

53 

22.1 

81 

59 

42.6 

39 
39 

.52 
52 

41.4 
02.8 

81 
81 

58 
59 

50.9 
00.9 

39 
39 
39 

51 
50 
49 

15.2 
19.6 
28.6 

81 
81 
81 

59 
59 
59 

07.3 
12.0 
06.8 

39 

48 

48.9 

81 

59 

46.0 

mtioiiJf  along  highways  from  IHllon  post-office  to  a  point  1.75  viiles  north  of 

Rowland  post-office. 


Station. 


:e,  1  mile  southeivst  of.  T  road  west  at  large  elm  tree, 
pest  to  elm  tree.  29  feet  northeast  to  comer  fence  post. . 
17  feet  north  to  cross  on  telegraph  pole,  22  feet  east  to 

46 •. 

and  fichoolhous<^  0.2.')  mile  north  of,  T  road  south.  24 
lall  walnut  tree.  3.')  fort  southwest  to  cross  on  fence  post, 
olhouse,  0.2.5  mil<'  oast  of.  T  road  south,  35  feet  south- 
on  corner  fence  post,  21  feet  northeast  to  wild-cherry 

le  west  of,  T  rood  nortli.  arrow  painted  on  Lewis  Fou- 

e 

Stokes's  front  yard,  south  eonier  of  fence  bears  N.  10° 
t  29.7  feet;  ironpost  stamped  *'  Prim.  Trav.  Sta.  No.  67, 

)ple  orchard,  T  road  north,  30  U^et  to  cross  on  board 

?ast  to  cross  on  fencr  j)ost 

I  east  of,  T.  U  S.,  R.  12  VV,,  corner  sees.  3,  4.  9,  and  10, 

road  west ,  cross  on  eoriicr  fenco  post 

residence.  T  road  east .  24  feet  north  to  cross  on  fence 

i^est  to  cross  on  corn'T  of  out  building 

I  residenci'.  I  niih'  cast  of.  T  road  southwest,  28  fj'et 

s  on  gate  post.  .V)  f«'*'l  wost  to  comer  of  hedge  fence 

ifRce,  0.5  mile  norfli  of.  mI  T  road  west,  in  northeast 
ton  Blacklf<lg«''s  fichi:  iron  post  stamped  "  Prim.  Trav. 
105" 


nilea  north  of.  T  road  si)iillieast.  I'j  f«>et  south  to  mail 
ortheast  to  large  dciid  trov 


Latitude. 

O  f  ff 

39  48  16.4 

39  47  25.2 

39  45  21.5 

39  45  39.4 

39  44  57.2 

.19  45  02.9 

39  45  03.2 

.^  44  53.7 

39  45  10.7 

39  45  30.3 

.19  45  12.0 

.19  4.5  04.2 

M)  45  .59. 2 


Longitude. 


81  59  15.9 

81  58  57.9 

81  59  13.8 

81  56  46.3 

81  55  37.4 

81  54  48.5 

81  53  33.4 

81  52  19.3 

81  50  40.2 

81  49  29.2 

81  48  31.8 

81  46  21.5 

81  45  55.2 


10-07- 


84 


PRIMARY    TRIANGULATION    AND   PRIMARY   TRAVERSE. 


BTRYKER  QUADRANGLE   (FULTON   AND   WILUAMS   CXIUNTIES). 

Geographic  pogUions  along  highways  on  west  border  of  quadrangle. 


station. 


T.  6N.,  R.  3  E.,  north  corner  sees.  1  and  2,  T  road  south 

T.  7  N.,  K.  3  E.,  comer  sees.  25,  2ft,  35,  and  36,  crossroads 

T.  7  N.,  K.  o  E.,  comer  sees.  23,  24, 25,  and  26. 0.o  mile  north  of.  T  road 
south 

T.  7  N.,  R.  3  E.,  comer  sees,  14,  15,  22,  and  23,  T  road  cast 

T.  7  N.,  R.  3  E.,  corner  sees.  10,  11,  14,  and  15 

T.  7  N.,  R.  3  E.,  comer  sees.  2.  3,  10.  and  11.  crossroads » 

T.  8  N.,  R.  3  E.,  southwest  comer  sec.  35,  in  southwest  comer  of  field 
of  Joseph  Eberly,  northwest  corner  of  his  house  bears  S.  2®  E.,  dis- 
tant 91.4  feet;  southwest  comer  of  Wamiclc's  house  )xatb  N.  74**  W., 
distant  76.4  feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  16. 1905  ". 

T.  8  N.,  R.  3  E.,  north  corner  sees.  34  and  35 

T.  10  S.,  R.  2  W.,  south  comer  sacs.  1  and  2,  crossroads 

T.  9  8.,  R.  2  W.,  comer  sees.  25,  26.  35,  and  36,  crossroads 

T.  9  8.,  R.  2  W.,  comer  sees.  23,24,25,  and  26,  crossroads 

T.  9  8.,  R.  2  W.,  corner  sees.  13.  14,  23,  and  24,  crossroads 


Latitude. 


ff 


41  30  49.4 

41  31  41.7 

41  33  oai 

41  33  26.7 

41  34  18.0 

41  35  11.1 


41  36  02.4 

41  36  54.3 

41  37  1&/ 

41  39  03.4 

41  39  fi6il 

41  40  48.6 


84  28 

84  28 

84  28 

84  29 

84  29 

84  29 


84  29 

84  29 

84  29 

84  29 

84  29 

84  29 


■J9.i 

39.2 

47.9 
4&0 


4P.4 

sai 
4ao 

42L7 
411 
4H 


Geographic  positions  along  highways  on  north  border  of  quadrangle  near  Ohio- Midmm-^an 

State  line. 


Station. 


Latitude. 


T.  9  8..  R.  2  wr,  in  southeast  comer  sec.  11,  in  southeast  comer  of 
field  of  E.  Thatcher,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  17, 
1905" ^ 

T.  9  S.,  R.  2  W,,  cast  corner  sees.  12  and  13,  T  road  west 

T.  9  S.,  R.  1  W.,  corner  sees.  7,  8,  17,  and  18,  crossroads 

T.  9  8.,  R.  1  W.,  comer  sees.  8,  9,  16,  and  17,  T  road  south 

Ohio-Michigan  State  Ime,  0.33  mile  west  of  Cincinnati  Northern  R.  R., 
T  road  south 

Ohio-Michie&n  State  lino,  0.75  mile  east  of  Cincinnati  Northom  R.  R., 
crossroaas 

T.  9  8..  R.  1  W.,  corner  sees.  10.  11,  14,  and  15,  Fulton- Williams  county 
lino 

T.  9  8.,  R.  1  W.,  8outhoa.st  corner  soc.  11,  In  southeajit  corner  of  field  of 
(J.  8.  Wilnor.  Iron  post  stamped  'Prim.  Tmv.  8U.  No.  Xi,  1905"... 

T.  9  8.,  R.  1  W.,  oast  corner  of  socs.  12  and  13,  T  road  west 

T.  0  8.,  R.  1  E.,  corner  s<»08.  7,  8,  17,  and  18,  crossroad 

T.  9  8.,  li.  1  E..  corner  mh^h.  8,  9,  10,  and  17.  crossroad 

T.  9  8..  R.  1  E.,  corner  soca.  9.  10,  15,  and  Ifi,  crossroad 

T.  9  8..  R.  1  E..  corner  sees.  10,  11,  14,  and  15.  crossroad 

Ohio- Michigan  Stiito  lino,  center  of  north-south  road 

Rltters,  1.5  miles  southeast  of.  In  northwest  corner  of  Hcwey  Sutton's 
front  yard;  northwest  corner  of  Sutton's  house  bears  8.  T9*»  E.,  dis- 
tant 181.2  f«»t;  east  rail  of  electric  railway  at  crossing  bears  N.  67°  W., 
distant  (50  fwt;  Iron  post  stampi^d  •Prifn.  Trav.  Sta.  No.  24,  1905". . 


41  41  41.3 

41  41  39.9 

41  41  4a7 

41  41  41.0 

41  42  17.6 

41  42  19.2 

41  .41  41.5 

41  41  41.6 

41  41  42. 0 

41  41  41.9 

41  41  43. 7 

41  41  45.3 

41  41  45.6 

41  42  31.7 


41     41     Ml  8 


Longlti 


84  2^ 

84  28;^ 

84  TT 

84  2S» 


84 
84    2 

84 


84 

84  21- 

84  19 

84  If^ 

84  IT' 

84  lf> 

84  It^ 


84     14 


41.6 
32.0 
22.7 
14.8 

40.5 

31.8 

5ii.6 

47.3 

-40.-6 
'JH.H 

19.7 
419.8 

11.0 


i 


.Si:(J.\H(lR<)VK    QUADRANCLE    (PAIKKIKLD    COUNTY). 

Geographic  positions  alomj  Hocking  Valley  Railway  between  Lancaster  and  Hooker. 


station. 


Pleasant  triangulatioii  station  (2).  on  the  summit  of  a  biufi  locally 
called  Mount  Pleasant,  about  300  f«H?t  above  and  1  mile  north  of 
I.iancaster,  Ohio,  immediately  oast  of  fairgrounds,  on  land  of  F.  J. 
Busehemoyor.  Station  mark:  Center  of  iron  windmill  near  west 
end  of  sjimmit.  Itofonmee  m.ark:  .\  triangle  cut  in  sandstone  ledge, 
witn  arrows  cut  on  edgo  of  bluff  pointing  to  station.  Azimuth  from 
station  to  e«Mnor  of  wmdmill.  148*'  23',  distance,  228  feet 

I^incastor.  erossini?  of  Fair  avenue  and  Columbus  street 

Uuieastor.  !.(»  miles  northwest  of.  pike  crossing  ITocklng  Valley  Rwy., 
east  t  rack,  town.ship  line  follows  railroad  northwest ". . . . . 

VV.'iter  tank,  sfxiut  lx'twtM»n  tmeks 

llookor  station.  ."VV)  ftvt  northwost  of,  on  north  side  of  oast-west  roa<i. 
in»ar  southeast  comer  of  flold  of  Mike  Vas«»;  southwest  comer  of 
foundation  to  houst»  Invars  N.  43®  l.V  E..  distant  29  fivt;  iron  post 
stamped  'Prim.  Tmv.  Sta.  No.  48.  190^" 


Latitude. 


39  43  36.56 

30  43  26.4 

39  43  30. 1 

39  44  lai 


:{9    44    51.5 


Longitude.      ^ 


ff 


82  35  42. 

82  36  15.1 

82  37  4a  (O^ 

82  38  43.; 


82    39    47.(ar^    ' 


^' 


OHIO. 
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Creographic  pogitions  along  highways. 


Station. 


lies  west  of.  22  feet  northwest  to  R.  V.  Allen's  mail  box, 

east  to  cross  on  fence  post 

s  west  of,  at  crossroads,  tn  east  part  of  Ueld  owned  by 
non,  near  apple  tree  on  top  of  steep  bank  west  of  inter- 
)8sroads.  iron  post  stamped  "Prim.  Trav.  Sta.  No.  10, 


I 


Latitude. 


o 

/ 

// 

39 

44 

52.7 

39 

44 

59.3 

Longitude. 


o  /  ^/ 

82    41    51.7 


82    42    47.1 


8WANTON    QUADRANGLE    (PULTON    AND    LUCAS   COUNTIES). 

^graphic  positions  along  highways  near  north  border  of  quadrangle. 


Station. 


Latitude. 


I/ongltude. 


s  east  by  0.5  mile  north  of,  at  crossing  of  township-lino 
yons-Metamora  road,  in  northwest  corner  of  field  of 

iron  post  sUmped  "Prim.  Trav.  Sta.  No.  25,  1906".. 
tssroads,  20  feet  southwest  to  E.  J.  Smith's  mail  box. 

to  road  crossing  of  T.  and  W.  electric  road 

tmd  north  1  mile  east  of,  27  feet  north  to  road  crossing 

electric  road,  24  feet  east  to  Peter  Myer's  mail  box. . . 
road  north  2  miles  east  of,  at  stop  27,  .'{9  feet  north  to 
J  of  electric  railroad 

State  line,  crossing  north-south  road 

ter  of  bridge  over  creek  in 

of  schoolhouse  yard  at  county  line;  north  rail  of  elec- 
(Witch  block  bears  S.  49°  30'  E.,  distant  126  feet;  south- 
>f  schoolhouse  bears  N.  0°  15'  E.,  distant  78  feet;  iron 

i  "Prim.  Trav.  Sta.  No.  »>,  1905" 

ads  at  stop  55,  1  mile  west  of,  3^^  feet  west  to  mail  box. 

west  to  south  end  of  culvert 

ads,  33  feet  southeast  to  crossing  of  T.  and  W.  electric 

I 

g  north-south  road  and  eloctnc  road  1  mile  east  of 

north  2  miles  east  of 

;..  sec.  11.  northeast  part  of,  0.25  mile  west  of  eloctric- 
;tion  in  northeast  corner  of  field  owned  by  John  8. 
3ad  south,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  27. 


State  line 

corner  sees.  II.  12, 13.  and  14,  0.25  mile  west  of,  mall  box 
'an  Norman  and  Paul  Taior.  crossroads 


41  42  33.7 

41  42  40.3 

41  42  45.5 

41  42  51.0 

41  43  05l9 

41  42  41.2 

41  42  42.0 

41  43  01.5 

41  42  54.2 

41  42  48.5 

41  42  55.7 


41  42  56.3 
41  43  19.8 

41  42  05.8 


83  59  53.2 

83  58  34.9 

83  57  2&9 

83  56  15.4 

83  56  16.0 

83  54  38.0 


83  52  48.3 

83  51  31.9 

83  50  21.9 

83  49  11.9 

83  48  05.6 


83  47  U.7 
83  48  06.6 

83  47  00.2 


ographic  positions  along  highways  near  east  border  of  quadrangle. 


Station. 


I.,  sees.  13,  14,  23,  and  24,  crossroads  0.25  mile  west  of 
east  to  John  Q.  Taylor's  mail  box,  18  feet  north  to  east 

bridge 

,  sees.  23,  24,  25.  and  26,  T  road  north  025  mile  west  of, 
to  C.  Lochrihler's  mail  box.  27  feet  northeast  to  east 

culvert , 

E.,  comer  sees.  22,  23.  26,  and  27,  T  road  north,  24  feet 
cross  on  telephone  pole,  21  feet  northwest  to  west  end 

ert 

S.,  comer  sees.  21,  22,  27.  and  28,  33  feet  southwest  to 
tpbone  pole,  38  feet  southeast  to  corner  fence  post,  T 

,  comer  sees.  27,  28,  33,  and  34,  crossroads,  2i  feet  west 
»ndge,  36  feet  northeast  to  southwest  corner  of  pool  hall. 
,  south  corner  sees.  33  and  34,  stone  at  T  road  north . . . 
!.,  corner  sees.  3.  4,  9,  and  10,  32  feet  northwest  to  cross 

pole.  31  feet  southeast  to  J.  K.  Barnes's  mail  box 

at  Oalc  Grove  schoolhouse.  18  feet  northeast  to  J.  R. 

I  box,  36  feet  northwest  to  arrow  on  post 

38  west  of,  0.33  mile  south  of  Lake  Shore  and  Michigan 
ry.,  at  crossroads,  iron  post  stamped  "Prim.  Trav.  Sta. 

...  sees.  U  and  12,  qiuirter  comer  l)etween,  T  road  east, 
nectlon  of  road 


Latitude. 


41  41  12. 4 

41  40  22.7 

41  40  22.5 

41  40  21.7  I 

41  39  27.4  i 

41  38  35.9 

41  37  4.5.2 

41  37  00.9  , 


]>ongitude. 

83  47  07.9 

83  47  05.4 

83  47  42.9 

83  49  07.3 

83  49  05.6 

83  49  03.9 

83  49  02.3 

S3  4(»  00.6 


41     3()    01.0  83    47    34.8 

41    34    55.0  I        83    47    ia5 
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PRIMARY    TRI ANGULATION   AND    PRIMARY   TRAVERSE. 


Geographic  positions  along  highways  near  east  border  of  triangle — Continued. 


Station. 


T.  7  N.,  R.  5  E..  east  comersecs.  14 and  23,  T  road  west,  21  feet  north- 
west to  northeast  corner  of  stone  culvert,  23  feet  southwest  to  south- 
oast  comer  of  same  culvert 

T.  7  N.,  R.  5  E.,  comer  sees.  23,  24.  25,  and  20,  crossroads  at  school- 
house,  25  feet  northeast  to  moil  box  on  post,  33  feet  northwest  to 
maple  tree  at  comer  of  fence 

T.  7  N.,  R.  5  E.,  south  comer  sees.  35  and  36,  stone  to,  T  road  north. 

WaterviUo,  3.5  miles  west  of,  on  Waterville-Neapohs  pike,  T  road 
north,  in  southeast  comer  of  field  of  John  Lichales,  iron  post 
stamped  "Prim.  Trav.  Sta.  No.  29. 1905" 

Waterville,  2  miles  west  of,  crossroads  at  schoolhouse,  44  feet  south- 
west to  guidepost,  48  feet  southeast  to  iron  pump 

Waterville  station,  east-west  pike  crossing  of  Clover  Leaf  Route 
about  800  feet  southwest  of 


41    29    44.1 
41    29    55.9 


I^atitude, 

Longitude. 

o        / 

// 

o 

/      ff 

41  :« 

3&8 

83 

47    (Vl^ 

41    32 
41    30 

44.0 
59.4 

83 
83 

47    053 
47    (H? 

41     29 

43.8 

83 

46    .'^ 

83     4«i    C>i 

83    43     ^2 


THORNVILLE   QUADRANGLE   (FAIRFIELD,  LICKING,  AND  PERRY  COUNTIES). 

Magnetic  declination,  north  border,  1°  05'  west;  south  border, 
37'  west;  west  border,  0®  15'  west;  east  border,  1°  22'  west. 

Geographic  positions  along  Baltimore  and  Ohio  Railroad  between  milepost  28  an 

Chalfont. 


Station. 


Milepost  28,  2,000  feet  north  of.  private-road  crossing 

Wellom  station,  east- west  road  crossing 

Road  crossing  under  trestle 

Somerset,  0,5  mile  south  of  station,  overhead  crossing 

Brick  plant,  switch  block  to  spur 

Milepost  22,  495  feet  north  of,  east-west  road  crossing : 

Milepost  21,  440  feet  north  of,  road  crossing 

Chalfont  station,  east-west  road  crossing  m  southwest  corner  of  field 
of  N.  S.  Axline,  center  of  road  crossing  iM^/irs  S.  60°  l.V  W.,  distant 
.  33  foot;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  52,  1905" 


Latitude. 

Longitm.a*l 

0             / 

// 

o 

* 

39    45 

47.3 

82 

1>* 

39    46 

34.8 

82 

IX 

39    47 

27.2 

82 

l>* 

39    48 

18.8 

82 

LT" 

39    49 

2&0 

82 

IV 

39    50 

17.6 

82 

lO 

39    51 

08.6 

82 

l«^i 

39    52 

08.7 

82 

17       1 

Geographic  positions  along  Zanesville  and  Western  Raihcay  near  Glassrock. 


station. 


Latitude. 


_  I 


Glassrock  station,  north-south  road  crossing  railroad 

Milopost  21,  0.5  niilo  oast  of,  north-south  road  crossing 

Glassrock  station.  2  milos  east  of.  railroad  brldgi^  ovor  Jonathan 
Creek,  north-south  road  crossing,  800  ftvt  east  of 


o  t  n 

39  52  3a  7 

39  52  34.7 

39  52  39.8 


Longitiitle. 


82     17      21 
82     16      0& 

82     15      ^"^ 


Geographic  positions  along  highways. 


Station, 


On  top  of  hill  and  T  road  oast.  (l.  llartsough's  mail  box 

Cornor  sees.  13  and  14  (?)  on  Licking- Porry  county  lino,  rail  fence  wost 

along  north  od^o  of  woods,  19  Um^X  west  to  cros.s  on  fonoo  post 

Brownsvillo,  I  nnlo  south  of,  crossroads,  cross  on  cornor  fonoo  post. . . 
Brownsvillo.  Davy  llotol,  just  wost  of,  T  road  north,  'i'i  foot  north- 

wost  to  guidopost.  ,39  f«x't  southeast  to  cross  on  tolograph  polo 

Brownsvillo.  3  miles  north  of,  at  Clark's  blacksTnith  shop,  crossroads, 

giiidopost 

Boodlo  schoolhouso.  1..13  inilos  southeast  of.  road  south,  13  f(vt  north 

to  cross  on  gatepost,  36  foot  southwest  to  mail  box 


Latitude. 


O  /  ft 

39  53  57.9 

39  .54  5a  5 

39  55  44.8 

39  5«'i  49.6 
,39  59  21.2 

40  00  04.8 


LongitiJ*^'^- 


82    15 


las 


82    15    *i- 


OHIO. 
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ic  positions  along  Toledo  and  Ohio  Central  Railway  near  Hebron. 


Station. 


orth  of,  private-road  crossing 

.'ef  northeast-southwest  gravel  road,  center  of 

)f  Toledo  and  Ohio  Central  and  C,  N.  and  Z.  electric 


Latitude. 


// 


40    00    3&5 
39    SO    27.9 

39    57    41.2 


Geographic  positions  along  highways. 


station. 


mile  east  of,  center  of  bridge  at  crossroads 

rossroads,  46  feet  southwest  to  northeast  corner  of 

•re.  63  tvel  southeast  to  John  Dilger's  store 

ids  at  Ruchville  Hot^^l,  center  of  intersection 

s  east  of,  T  road  north,  27  feet  northwest  to  cross 

feet  southwest  to  cross  on  telegraph  pole 

inty  line,  T  road  south 

8  east  of,  2  miles  north  of  Avion,  at  crossroads,  in 
r  of  John  Love's  farm;  southwest  corner  of  Thos. 
e  bears  N.  59°  E.,  distant  45.0  feet;  iron  post  stamped 

;a.  No.  51,  1905" 

Brethren  Church,  0.25  mile  south  of,  crossroads,  10 
ss  on  comer  fence  post,  24  feet  to  cross  on  corner 
e 


Latitude. 


1  east,  15  f(»et  southeast  to  Henry  Brehm's  mail  box. 
»ad  west,  12  feet  east  to  cross  on  small  locust  tree, 
t  to  southeast  corner  of  coal  shed 


39  46  31.1 

39  45  4&9 

.39  45  52:6 

39  46  01.2 

39  46  0a4 


39    46    0&6 


39    46    09.9 
39    45    5a  1 

39    45    2L4 


Longitude 


O  f  ft 

82  28  38.8 

82  28  48.9 

82  29  34.1 


Lon^tude. 


82  29  20.4 

82  26  5L8 

82  25  54.5 

82  24  41.3 

82  24  0a9 


82    22    57.9 


82    21    47.4 
82    21    0&8 

82    20    34.8 


URSTON    QUADRANGLE    (FAIRFIELD   AND   LICKING   COUNTIES). 

declination,  west  border,  0°  31"  west. 

positions  along  Baltimore  and  Ohio  Railroad^  Summit  to  OutvUle. 


Station. 


wing  at  station,  north  track 

mile  east  of,  north  track  at  north-south  roadcross- 


,8t  of  station,  north  track  at  east-west  road  crossing. 

north-south  road  crossing 

crossing  east  of  station 

Rs  east  of.  at  road  crossing  IVnnsylvania  K.  R..  in 
•  of  field  of  Edward  Condit:  north  rail  of  north  track 
bears  S.  20**  30'  E.,  distant  (» fwt;  iron  post  stamped 

A.  No.  35,  lfl05' ' 

js  east  of,  south  track  at  road  crossing 

uth  road  crossing 

st  of,  north  track  at  north-south  road  crossing 


Latitude. 


Longitude. 


// 


30  59  52.6 

39  59  5a7 

39  59  49.3 

39  59  48.0 

39  59  4<12 


39  59  44.2  I 

39  50  4L9 

39  59  39. 6 

39  59  44.0 


82  45  07.  ff 

82  43  45.4 

82  42  43.4 

82  41  49.6 

82  40  31.1 


82  38  41.5 

82  37  32.6 

82  35  48.4 

82  34  4a4 


Itions  along   Toledo  and  Ohio  Central  Railway,  Ontxnlle  to  Pleasant  mile. 


Station. 


of  track  opposite? 

jountv  line,  east-west  roud  crossing 

north  of,  water  tank,  coiit^T  of  track 

ridge,  in  south  pan  of  lot  owned  by  Pence  &  Swisher. 
;  to  east  rail;  cross  on  corner  of* bridge  abutment 

W.,  distant  54.7  fc^'t;  iron  post  stamped  "Prim. 

6,1905" 

s  south  of,  oast-west  gravel  road  crossing 

g  of  Zanesville  and  Western  and  Toledo  and  Ohio 

s  south  of.  center  of  track  jit  east-we.st  road  crossing, 
s  south  of,  T.  U\  S.,  H.  18  \V.,  corner  sees.  27,  28,  33, 

vest  of  east-wi'st  road  crossing 

nship  line,  road  crossing 


Latitude. 


// 


39  56  49.4 
39  55  38.6 
39    54    42.6 


39  53  57.7 

39  52  10.2 

39  50  4a2 

:«  49  28.3 

39  49  2a  3 

39  48  33.2 


Longitude. 


82 
82 
82 


30  3&6 

31  15.1 
31    43.7 


82  32  12.9 

82  32  32.8 

82  32  39.7 

82  31  45.9 

82  31  53.8 

82  31  02.  4 


88 


PRIMARY    TRIANGULATION    AND   PRIMARY   TRAVERSE. 


Geographic  pogitums  along  MghwaySj  PUoBarUviUe  to  a  point  5  mile*  watt  of  Zinc 

schoolhoiise. 


station. 


Pleasant ville,  1.33  miles  east  of.  crossroads  at  schoolhouse,  33  feet 

northeast  to  cross  on  telegraph  pole,  38  feet  northwest  to  cross  on 

comer  fence  post 

Schoolhouse,  1  mile  south  of,  T  road  east,  24  feet  northeast  to  granite 

bowlder,  30  feet  southeast  to  locust  tree 

Pleasant viile,  2.5  miles  south  and  0.5  mile  east  of,  in  southeast  comer 

of  Baptist  schoolhouse  yard;  pump  bears  west,  distant  11  feet; 

southeast  comer  of  schoolhouse  bears  N.  44^  Tff  W.,  distant  25.7 

feet;  iron  post  stamped  "Prim.  Trav.  Sta.  No.  47, 1905" 

Bridge  over  creek,  700  feet  east  of,  T  road  south  Just  east  of  J.  O. 

Mertz's  mail  box 

T.  15  S.,  R.  18  W.,  sees.  16, 17,  20,  and  21,  comer  of  stone  and  T  road 

north 

Lancaster,  3.5  miles  north  of.  Friesner's  nursery,  crossroads,  30  feet 

northwest  to  cross-on  telegraph  pole 

Zinc  schoolhouse,  crossroads,  19  feet  south  to  large  elm  tree 

T  road  west  at  comer  of  sections  (no  numbers) 

Gravel  pit,  crossroads,  33  feet  northeast  to  cross  on  board  fence,  34 

feet  northwest  to  cross  on  corner  fence  post 


Latitude. 


30  47  5L7 

39  46  56l8 

39  46  22.1 

39  45  57.2 

39  46  01.5 

39  46  010 

39  45  0a2 

39  45  342 

39  46  24.3 


Longitude. 


82  34  37 

82  35  01 

82  42  4? 

82  42  1 


Geographic  positions  along  Hocking  Valley  Railway. 


SUtion. 


Latitude. 


Carroll  station,  0.5  mile  southeast  of,  north-south  road  crossing  rail-  °  '  " 

road i  39  47  33.8 

Carroll  station,  east-west  road  crossing i  39  48  00.6 

Little  Walnut  Creek,  0.25  mile  south  of  east-west  road  crossing i  30  49  06, 6 

Sherman  schoolhouse,  1  mile  south  of,  north-south  road  crossing I  39  49  45. 2 

I 


Longitude  ^ 


82  42 

82  42 

82  43 

82  43 


Geographic  positions  along  highways^  Sherman  to  district  No.  10  schoolhouse. 


Station. 


Latitude. 


Sherman  schoolhouse,  crossroads,  35  feet  southwest  to  walnut  tree, 
23  fwt  southeast  to  cross  on  telegraph  pole 

Sherman  schoolhouse.  1  mile  north  of,  crossroads,  30  feet  northeast 
to  mail  l)ox,  26  feet  southeast  to  cross  on  fence  post 

T.  15  S.,  R.  20  W.,  comer  sees.  13,  14,  23,  and  24 

T.  15  S.,  R.  20  W.,  sees.  II,  12,  13.  ana  14,  crossroads,  24  feet  southwest 
to  mail  box  on  fence  post,  24  feet  northwest  to  cross  on  telegraph 
polo 

T.  15  S.,  R.  20  VV.,  northwest  corner  sec.  12,  at  T  road  south,  in  north- 
west corner  of  Wm.  Hay's  pasture:  nail  in  root  of  small  cherry  tree 
bears  S.  0"  E.,  distant  13.4  foot;  iron  post  stamped  "Prim.  Trav. 
Sta.  50.  1905" 

Violet  Chapel.  0.25  mile  north  ol,  forks  of  road,  19  feet  northwest  to 
cross  on  gatepost.  21  feet  southeast  to  cross  on  large  fence  post 

Violet  Chapel,  1.5  miles  north  of,  stone  at  crossroads 

Wagram,  1  mile  south  of,  crossroads.  23  feet  southeast  to  corner  of 
rail  fence,  24  feet  northeast  to  bowlder  at  end  of  hedge  fence 

Wagram,  at  post-oflQce,  north-south  road  crossing  of  C,  N.  and  Z. 
electric  railway 

Wagram,  1.25  miles  west  of,  T  road  north,  24  feet  northeast  to  cross 
on  board  fence,  40  feet  northwest  to  guidepost 

Schoolhouse,  district  No.  10,  T  road  south,  Philip  Krunnas's  mail  box 


39    50    27.3 

39    51    2a  6 
39    51     47.4 


39    52    30l4 


39  53  32.6 

39  54  3&8 

39  55  46.7 

39  56  4a6 

39  57  24.6 

39  57  2a  4 

39  58  3L3 


Longitud.^  — 


82    43 

82    43 
82    43 


82    43 


82    4» 

82    €^ 

82    4» 


82 

82    4: 

82    4 
82 


Al 


nL4 

-ri4 

35i9 

sal 

11.1 
0&4 


OHIO. 
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WAUSEON   QUADRANGLE    (PUTiTON   COUNTY). 

Oeographic  potitions  along  highways  on  south  border  of  qvadrangU. 


Statidn. 


T.  6  N.,  R.  7  E.,  northeast  corner,  aec.  13.  at  crossroads,  in  northeast 
wmer  of  orchard  owned  by  Edna  Cline.  Iron  post  stamped  * '  Prim. 

_TMj.Sta.No.31, 1906" ^. 

Su  ^'  ^  ^•'  north  comer  sees.  11  and  12,  T  road  south,  31  feet 
9pinbw«8t  to  cross  on  comer  fmoe  post,  30  feet  northwest  to  £.  M. 

Bmth'snuaibox 

ii'V^*  ^  ^•'  CO™®*"  "C^j  10, 11, 14,  and  16,  crossroads,  33  feet  south- 

t7m  «®°^  **'  ^'*  fence,  37  feet  northwest  to  cross  on  gatepost 

'ill*  •  ^  ^•» co"w «cs.  2, 3, 10,  and  11,  crossroads,  S  feet  south- 
™  to  iooth  end  of  colvert,  41  feet  southeast  to  cross  on  comer 

KDcepost 

IS'l  ^'  ^  ^•»  coraer  sees.  3, 4, 9,  and  10,  crossroads,  39  feet  soiith- 
«Mt  to  cross  on  comer  fence  post,  45  feet  southwest  to  G.  8.  Fred- 
flri*'«  mall  box V.. 

*•  0  "',  K.  7  E.,  comer  sees.  4, 6, 8,  and  9,  crossroads,  34  feet  southeast 

TftM^  on  comer  fence  post,  48  feet  southwest  to  cross  on  fence  post 
'fL«  '  '^-  7  ^M  comer  sees.  6, 6, 7,  and  8,  crossroads  at  schoolhouse.  33 
JJ^northeast  to  T.  L.  Ammand's  mail  box,  35  foet  northwest  to 

cro«  on  telephone  pole 

V  2>  R*  6  E.,  east  comer  sees.  1  and  12, 31  feet  northwest  to  Val  Sny- 

T  iR  xf  ^^  ^^*  ^  ^*  southwest  to  comer  of  rail  fence 

v^-*R.  6  E.,  southwest  comer  sec.  1,  in  southwest  comer  school- 
N  S*    *  ^JT^'^i  croMroads,  southwest  comer  of  schoolhouse  bears 

^-  16   lo'  £.,  distant  171.4  feet;  northwest  comer  foundation  of 

cnarch  bears  8. 2*  30'  E.,  distant  79.9  feet,  iron  post  stamped  "Prim. 
TV?7-8ta.No.32, 1906" 

'^'>  H.  6  E.,  comer  sees.  2, 3, 10,  and  11,  crossroads,  34  feet  south- 

^*  to  cross  on  comer  fence  post,  36  feet  northeast  to  cross  on  yard 

^^n.  6  E.,  comer  sees.  3, 4, 9,  and  10,  crossroads,  34  feet  southeast 

T  6  itf^  ^n  telephone  pole.  39  feet  northeast  to  penalty  notice 

toA  '  ^*  ^  ^''  coniei'  >^''  ^*  ^>  S'  *i><l  9>  crossroads,  12  feet  southeast 

T  6  v'^OQ  telephone  pole,  29  feet  southwest  to  Frank  Lea's  mail  box, 

ju-V^*'  H.  6  E.,  comer  sees.  6, 6, 7,  and  8,  at  schoolhouse,  crossroads,  28 

{gZ^^uthwest  to  l>ayid  Reyse's  mail  box,  43  feet  northeast  to  iron 

7»,  6  jS®- 

Qf  i^-*  R.  5  W..  east  comer  sees.  1  and  12, 33  feet  southwest  to  comer 

T.  6  ^^'^n  fence,  32  feet  northwest  to  cross  on  advertising  board 

(]jJ^-t  R.  5  E.,  southeast  comer  sec.  2,  in  southeast  comer  of  yard  of 

W   ^X^  No.  14  schoolhouse,  center  of  iron  pump  in  yard  bears  N.  82*> 

iv*'  distant  42  feet;  southeast  comer  of  schoolhouse  bears  N.  45<* 

•»  distant  44.7  feet 


Latitude. 


Longitude. 


I 


O         /  //I  o         /  // 

41    29    10.5  84    00    30.7 

41    29    10.9  I        84    01    05.5 


41  29  11.5 

41  30  03.9 

41  30  01.2 

41  30  01.1 

41  30  00.9 


41  30  01.7 

41  30  01.3 

41  30  01.2 

41  30  00.0 

41  30  00.3 

41  30  00.6 

41  30  00.8 


84  02  15.2 

84  02  14.9 

84  03  ^.8 

84  04  34.8 

84  05  43.8 


41    30    02.0  84    06    52.5 


84  08  02.0 

84  09  12.0 

84  10  21.7 

84  11  30.1 

84  12  41.1 

84  13  44.0 

84  14  54.0 


ZANE8VILLB   QUADRANGLE    (LICKING    AND   MUSKINGUM   COUNTIES). 

Magnetic  declination,  west  border,  1°  22'  west;  east  border,  0°  5r 

Geographic  positions  along  highways. 


Station.  ,  Latitude. 

^^^ot,  2.5  miles  north  of,  2.5  miles  east  of  Clark's  blacksmith  shop.  | 

^^iX>ad  south,  30  feet  southeast  to  laige  chestnut  tree,  17  feet  north-  i  >>  '       " 

,j2^^  to  cross  on  rail  fence 39  50  05.1 

f^^^cig-Muskingum  county  line,  rail  fence  north  and  south,  center  of  ' 

^|M,  25  feet  south  to  west  end  of  hedge  fence 39  50  12.2 

,'>^.  Fisher's  mall  box  at  Newark,  road  to  north  west 39  59  16.6 

.^*Mes's  mail  box.  center  of  small  bridge 39  59  24.1 

1^  >  Smith's  mail  box,  southeast  comer  of  iron  bridge '  39  59  53. 0 

OfT^^wt  Valley  station,  2  miles  southwest  of,  just  south  of  Mapdonia 
<i2^rch;  in  northeast  comer  of  lot,  in  front  of -8.  W.  Wincia  s  resi-  i 

^ce,ironpo8tsta]nped"Prim.  Trav.  Sta.  No.  53, 1905" 39  59  47.1 


Longitude. 


o  */  » 

82  13  15.9 

82  11  48.5 

82  11  05.7 

82  10  08.7 

82  09  20.8 


82    08    24.2 
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Geographic  ponlion*  along  Baltimore  and  Ohio  Railroad  near  Dillon. 

Station.  Latitude.  Longi 

Milepoft  84,  000  feft  we«t  of.  piivat4>-road  croMing 39    59    3S.0  •        82 

Mflepo0t  83,  cent«r  of  tracic  oppoffite 39    58    57.7  82 

Dillon  ftation.  road  croMing 39    58    17.0         82 

Geographic  pogilions  along  highuays. 


07.9 
09.9 
30.8 


Station. 


Latitudp. 


Longitt-* 


-de. 


Dillon,  0.76  mile  north  of  station,  on  east  side  of  river,  T  road  cast.  25 
feet  southeast  to  cross  on  txMrd  fence,  27  feet  nortlieast  to  cross  on 
comer  fence  post, 

Harris's  farm,  crossing  of  Frostburg  road  and  east-west  road,  33  feet 
southwest  to  cross  on  telegraph  pole,  27  feet  northeast  to  cross  on 
telegraph  pole 

Zanesviile,  .1  mihui  north  of,  J.  N.  Blair's  farm.  T  road  west,  33  feet 
northwest  to  cross  on  board  fence,  16  feet  east  to  cross  on  gatepost . 


o 

39 

58 

49.6 

0           / 

82   03 

r' 

39 

58 

46.5 

82    01 

o\.^ 

39 

58 

45.0 

82    00 

14." 

Geographic  pogitions  along  Wheeling  and  Jjdke  Erie  Railroad,  near  Zanesviile. 

Station.  Latitude. 


Zanesviile,  Monroe  Street  Bridge  over  railroad 

Licking lyfeelc.  center  of  terminal  railway  bridge  over 

Owen  (J.  B.)  Hotter}'  Co.'s  plant,  just  south  of,  road  crossing  under 

tn'stle 

Jonathiin  Creek,  road  crossing  Just  north  of  bridge  over 


39  67  05.5 

39  56  30.6 

.39  55  35.4 

39  54  15.9 


LongituiL 


82  00 

82  01 

82  01 

82  00 


Geographic  positions  along  highunys. 


Station, 


Latitude. 


MuHklngum-Morgun  county  line,  center  of  road  at.  'Mi  f<vt  due  east  to 
deud  iM^ech  t  nH»  at  corner  of  fence 

Morgan  County  line.  0.3;i  niil<'  south  of,  hIouc  at  crossroads.  25  ftvt 
Houtii  to  cross  oti  fence  post.  M  fret  n(»rtiicast  to  corner  of  bam 

MusltlnKunj-Morgan  county  line.  0.r>  mile  south  of,  in  southeast  corner 
of  foundation  to  bricic  housi*  of  N.  II.  I'l«»tcher  on  the  Dillon-Dover- 
town  road,  aluminum  tab!«'t  stam|)ed  "I'rim.  Trav.  Sta.  No.  (14,  i 
nm' ' 


Longiti 


39    4(i    05.9  82    0C9 


Dovertown  1.5  miles  northeast  of.  at  Charles  Hush's  residence,  T  road 
east.  40  f^-^'t  to  C.  \.  IMetcher's  mail  l)ox,  0  f<'et  south  to  wj'st  end  of 
i)ox  culvert 


PKNK8YJ^VA:N^I A-N KW  VOUK. 

TRIANGULATION  STATIONS. 


le 


39 

45    fiO.T 

82 

on^ 

30. 

39 

45    4;i.o 

82 

or» 

.•?J.I 

39 

45    01.4 

82 

ox 

18. 7 

WARKKN  COUNTY,  PA.;    CHAUTAUQIT.V    COtTNTY,  N.  Y. 
WARREN  AND  YOTJNOSYILLE  QUADRANGLES. 

During  the  summer  of  1905  E.  L.  McNair,  topographer,  locat 
eight  new  stations  for  the  control  of  these  two  (|uadrangles,  one 
these  stations  being  in  Chautaucjua  County,  X.  Y.,  near  the  State  li 
This  trianguhition  was  based  on  Meas  and  Busti,  two  stations  of  tl 
(leological  Survey  in  Chautauqua  County,  X.  Y.,  estabhshed  by  A.  I 
Thompson  in  1902. 
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BUSn,  CHAUTAUQUA  COUNTY,  N.  Y. 

In  the  southeast  corner  of  Busti  Township,  about  2  miles  a  Uttle 
^t  of  south  from  the  village  of  Busti,  on  a  commanding  ridge  on 
^<1  owned  by  C.  Meredith. 

Station  mark :  A  stone  post  30  by  6  by  6  inches  set  28  inches  in  the 
^Und,  in  the  center  of  top  of  which  is  cemented  a  bronze  triangula- 
n  tablet. 

[Latitude  42*00'  32.55".    Longitude,  79°  !«'  25.26".] 


To  station— 

Azimuth. 

o           /              // 

108    08    3A.83 
194    05    59.78 
201    20    39.98 
227    50    04.  10 
254    30    43.27 
341     12    36.14 

Baclc  azimuth. 
• 

o            /               // 

287  58  46.9(» 
14  07  45.77 
21  25  02.32 
47  m  24.17 
74    38    04.93 

161     13    42.13 

Log. 
distance. 

iina 

Meters. 
4.3286072 

». 

4. 1734905 

»Ujnd 

4.4000139 

-od 

4.2451027 

rs^on 

4. 1970889 

on 

3.8485040 

MEAS.  CHAUTAUQUA   COUNTY,  N.  Y. 

^'ear  the  center  of  Ellicott  Township,  on  a  high  ridge  about  3 
es  north  of  Jamestown  and  one-third  mile   south   of  the  James- 
rn-Ross  Mills  road,  on  land  owned  by  P.  A.  Melonist. 
Station  mark:  A  stone  post  40  by  6  by  6  inches  set  36  inches  in 
i  ground  and  having  a  bronze  tablet  cemented  in  its  top. 

[Latitude  42*>  08'  21.22".    Longitude  79°  13'  47.09".] 


To  station— 



son 

iXi 

Lama 

i«! 

rhland 

Irod 

-ergon 

ftker  Hill 

Azimuth. 


Bactc  azimuth. 


Log. 
distance. 


o 

f 

// 

o 

f 

i 

Meters. 

3 

42 

36.51  , 

183 

41 

66.66  1 

4.3260087 

14 

8' 
S3 

45.77  1 

194 

05 

69.78 

4.1734905 

71 

22.  :t3  1 

251 

41 

46.66 

4.4002468 

90 

18 

08.34 

270 

06 

ia84 

4.3853254 

211 

41 

41.  49  1 

31 

44 

22.96 

4.0211111 

285 

49 

02.01  i 

105 

53 

36.45 

3. 9898545 

311 

39 

50.39  , 

131 

45 

26.57  1 

4. 1886157 

341 

46 

17.09  1 

161 

51 

00.88 

1 

4.4950339 

PETERSO.N.. CHAUTAUQUA    COUNTY,  N.  Y 


In  Carroll,  about  3i  miles  east  of  Frewsburg,  on  a  bare  hill  on  farm 
F^rank  Peterson.     View  cut  off  to  east  by  higher  ridges. 
Station  mark:  A  sandstone  post  36  by  6  by  6  inches  set  32  inches 
tlie  ground,  in  center  of  top  of  which  is  a  bronze  triangulation 
let. 


(Latitude  42°  02'  48.2r'.     Longitndo  79°  05'  25. 58".] 


To  station- 


Azimuth. 


^ier I  5  15  07.39 

C^n 49  58  0:i.  48 

■1 1  74  .^  04.  *« 

fc 131  45  2ti.57 


Baclc  azimuth. 


185  14 
229  51 


254 
311 


30 
39 


15.  61 
48.101 
43.27 
50.39 


Log. 
distance. 


Meters. 
4.2902612 
4.2272878 
4. 1970889 
4. 1886157 
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BULL,  WARREN  CX>VKTYf  PA. 


In  the  southwest  part  of  Sugar  Grove  Township,  on  a  small  knob  ^j^ 
conglomerate  rock  on  land  owned  by  Warren  Bull.  An  excell^^it 
view  in  every  direction. 

Station  mark :  A  bronze  triangulation  tablet  cemented  in  solid  r(HL*k. 


[Latitude  il**  55'  34. 7^'.    Longitude  79<»  23^  36.  W.] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Nolson 

o           /              // 

256    07    32.15 
291    38    56.82 
335    03    06.01 

o         /           »*  ■ 

78    13    ia67 
111    46    4a2D 
155    05    41.12 

Mden. 

4.0B77421 

Yankee  Bush 

4.23S9e05 

Crippen -  -  - 

4.10eSMi 

CLARENDON,  WARREN  rOUNTY,  PA. 

On  a  brushy  and  timbered  liill  about  3  miles  west  of  Clarendon  an. 
1  mile  north  of  J.  E.  Boyd's  house  on  Tionesta  Creek,  about  40  ro(l 
east  of  road  going  over  the  hill. 

Station  mark:  A  marble  post  36  by  6  by  6  inches  set  30  inches  i 
the  ground,  in  top  of  which  is  cemented  a  bronze  triangulation  table 

[Latitude  41<>  47'  04. 13"'.    Longitude  79*"  OO'  37. 09"'.] 


To  station— 


Azimuth. 


Wilcox 90    33    56.69 

Yankee  Bush I      161    38    51.48 

Quaker  I lili !      202    32    50.55 


Back 

azimuth. 

o 

/ 

It 

270 

30 

24.03 

341 

37 

2L45 

22 

34 

47.05 

Log. 
distance. 


Mr  ten 

X  .Sb74S 
a  905102 
4.021 


U 


CHIPFKN,   WARREN    COUNTY,  PA. 

In  Brokcnstraw  Township,  about  2  miles  south  of  Youngsville,  o 
a  rocky  timbered  knob  on  land  owned  by  A.  L.  Crippen.  The  vie>\' 
is  good  to  north,  hut  cut  off  to  the  southwest  and  south.  Instrument:^  -* 
elevated  34  feet  on  trunk  of  chestnut  tree,  around  which  Ls  built  tw^^ 
tower,  wliicli  is  fastened  to  the  solid  rock, by  four  iron  ring  bolts. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid  rock  ^^ 
Reference  marks:  Centca*  of  cliestnut  tree  used  for  observing  sup- 
port and  center  of  tower  is  distant  10  feet,  azimuth  103®  43'. 

(Latitude  41°  40'  2\.  ftV.    Longitude  79°  ly  34. 22".J 


U 


To  station— 

1 

Azimuth. 

"""1 

1               O             /                // 

155    05    41.12 

Back  azimuth. 

Log. 
distanct*. 

Bull 

335  03  Oe.01 
25  18  42.17 
64    11    13.05 

123    00    1&19 

Meters. 

4.1042Si^~* 

Nelson 

Yanke«»  Bush 

Wilcox 

.J      205    15    30.15 
244    Oi\    Oi.  15 
:m    57    13.28 

4.19104-    ^ 
4  07305*=^ 
3.88273    ^'' 
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NBI^ON,  WARREN  COUNTY,  PA. 


In  Farmington,  about  1  mile  south  of  Lander  post-office,  in  a 
cleared  field  on  land  owned  by  John  T.  Nelson. 

Station  mark:  A  marble  post  36  by  6  by  6  inches  set  34  inches  in 
the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze  tri- 
angulation  tablet. 


(Lutltude  41«  SA"  56. 06".    Ix>iigitudc  TO**  1 4'  46.  e(K'.] 


To  station— 


B^r 

Busti 

Mew 

'Vterson 

?ujik«r 
iinkeeBiiah 


Admuth. 


Back  azimuth. 


Log. 
dintance. 


o 

1 

n 

o 

/ 

// 

Meten. 

25 

18 

42.17 

205 

15 

3a  15 

4.1910448 

78 

13 

19.67 

258 

07 

32.15 

4.0877421 

101 

13 

42.13 

341 

12 

36.14 

a84K5040 

IH3 

41 

5&G6 

3 

42 

36.51 

4.3260087 

229 

51 

48.10 

49 

5K 

03.48 

4.2272878 

.W 

29 

07.07 

127 

34 

30.06 

4. 1477939 

XVi 

41 

09.25 

155 

43 

05.42 

3.9685983 

QUAKER  HILL,    WARREN   COUNTY,   PA. 


In  Glade,  about  4  miles  northeast  of  Warren,  on  a  prominent  bare 
hill  on  land  owned  by  W.  D.  Ward. 

Station  mark:  A  marble  post  36  by  6  by  6  inches,  set  34  inches  in 
^"G  ground,  in  top  of  which  is  cemented  a  bronze  triangulation 
tablet. 


(Latitude  41»  52*  18.57*.    Longitude  79®  06'  43.02*.! 


To  BUtion— 


A^  Bush. 

E««.." 


Azimuth.       !  Bacic  azimuth. 


202  32  6a55 

267  25  54.64 

307  29  07.07 

341  m  17.09 

5  15  07.39 


22 

34 

47.05 

87 

29 

21.33 

1-27 

34 

:iao6 

161 

51 

oa88 

185 

14 

15l61 

Log. 
distance. 


Meters. 
4.0214009 
a  8542143 
4. 1477939 
4.  4950.'«9 
4. 2902(U2 


WIUH)X,    WARREN    COUNTY,   PA. 


^^  a  brushy  and  timbered  hill  about  7  miles  southwest  of  Warren 
^  2  miles  east  of  Allegheny  River,  on  land  owned  by  Earl  Wilcox. 
Station  mark:  A  bronze  trians^ulation  tablet  cemented  in  solid 

.  Reference  marks:  Four  iron  ringbolts  fastening  signal  to  rock  and 
^^^nt  about  6  feet  from  center  of  station. 


[Latitude  41"  47'  06.37*.    Longitude  79°  14'  56.83*.! 


To  station- 


Azimuth. 


Back  azimuth. 


■»«                                                                                                                                                                                       '  O  /                // 

'^5P«n 123  00  18.19 

liS!^«eBu8h 204  :«  14.43 

•^ndon 270  30  24.03 


// 


302  57  U28 
24  32  17.23 
90    33    5<k69 


I 


Log. 
distance. 


Meters. 
a  8827312 
4. 01024W) 
a8N273l2 
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YANKEE   BUSH,    WARR«N   COUNTY,   PA. 

In  Conewango  Township,  about  3i  miles  northwest  of  Wa 
roadside  close  to  cemetery  fence. 

Station  mark:  A  marble  post  36  by  6  by  6  inches,  set  28  ir 
the  ground,  in  top  of  which  is  cemented  a  bronze  triangulatior 

[Latitude  41*  52'  08.30*.    Longitude  79*  1 1'  52.69*.]  * 

-  ^ 

To  station—  Azimuth.  Back  azimuth. 


I  o  /  n 

I 


Wilcox •        24    32    17.231      204    3D    14.43 

244    06    05l15 
291    38    56l82 

Nelson 155    43    05.42 

Quaker  Hill 267    25    54.64 

Clarendon 341    37    21.45 


Crlppen ;        64    11    ia05 

Bull Ill    46    40.20 

155    « 


335    41    09.25 

87    29    21.33 

161    38    51.48 


PE>"N8YL.VANIA. 

PRIMARY   TRAVERSE. 

DAUPHIN,  LEBANON,  AND  YORK    COUNTIES. 
HISDLETOWK  QUADRAKOLE. 

The  following  geographic  positions  were  determined  by  C. 
dall,  field  assistant,  in  October,  1905.  The  line  begins  at  Rut 
station  on  the  Philadelphia  and  Reading  Railway,  in  E 
County,  and  runs  easterly  along  highways  via  Hummelstown,  K 
ville,  and  Bachmanville  to  Colebrook,  in  the  southwest  co 
Lebanon  County,  thence  southerly  via  Milton  Grove  and  F 
Columbia,  thence  southwosterly  via  Wrightsville  and  Ilellam  t 

(rcoip'aphic  positions  along  highways. 
Station.  Latituflo.  L< 


o  /  </ 


Rutherford  station,  0.75  mile  cast  of,  contor  of  north  track  imdcr  over- 
head road  crossing: 40    1  .'>    47.  3 

Rutherford  station,  2.5  miles  east  of,  H(X)  fet»t  west  ot  brick  store,  three 
corners,  35  feet  west  to  telephone  pole,  50  f(vt  southeast  to  corner  of 
yard  fentv 40    1  r>    4(V.  0 

Hummelstown,  1.25 miles  west  of,  T  road  to  north,  40  feet  northwest  to 
comer  of  hoard  fence,  40  feet  southeast  to  telephone  pole 40    15    42. 1 

Hummelstown,  center  of  car  track  at  center  of  intersection  of  Main  and 
Hanover  streets,  70  feet  southeast  to  northwest  corner  of  brick  i 
hou8(%  70  fivt  northeast  to  southwest  corner  of  stone  house I      40    15    55w  3 

Hunmu'lstown.  1  mile  east  of,  T  road  to  south,  1.')  fwt  south  to  car 
track,  30  fe<'t  sout  heast  to  corner  of  fence I      40    10    01.  0 

Hockersvilie,  four  corners,  30  feet  southwest  to  northeast  corner  of 
stone  blacksmith  shop,  (iOfiH't  northwest  to  center  of  trolley  track 40     10    2.1  1 

Hockersvilie.  four  corners,  0.75  mile  southeast  of.  150  fiH-t  northwest  of 
Fishbarn  Church.  30  fe<'t  northeast  to  corner  of  cemetery  fence,  40 
ioct  southeast  to  locust  tree 40    15    55.  4 

Vian,  in  east  face  of  southeast  corner  of  stone  bhieksnnlh  shoj>.  at 
forks  ol  road,  aluminum  tablet  stamp<Ml  '"I'rim.  Trav.  Sia.  No.  1,  , 

1905" 40     15    20.  7 

Vian,  0.25  mile  southeast  of.  thnM«  corners  at  nn'k  schoolhouse 40    15    0!S.  4 

Bachmanville,  four  corners,  1.25  nUles  .southwest  of.  'M)  feei  .s<Mitheasi  i 

tocornerof  fence,  30  feet  northwest  tocorner  01  fence  and  sipnboard...        40    14    2*2.8! 

Bachmanville,  four  corners.  .10  f(H^t  north  to  corner  of  fence  an'l  .sicn-  | 

board,  40  feet  east  to  corner  of  iron  fence 40    14    34.  8  i 

Bnchintinvillo.  0.0  mile  southeast  of,  crossing  oi  I>auphm-Ix'b)in<»n  j 

county  lino 4<^    14    15.7  i 
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Oeographic  positions  along  highways — Continued. 


Station. 


Lawn.  1  mile  north  of,  four  corners  at  yellow  schoolhouse,  ."JO  fwt 

northeast  to  comer  of  fence,  SO  feet  soiithcusc  to  northwest  comer 

of  schoolhouse 

Colebrook  station.  1.5  miles  northwest  of,  forIc8  of  road,  40  fwt  north- 
vest  to  signpost,  20  feet  south  to  rail  fcno*^ , 

Colebrook  station.  0.5  mile  northwest  of.  forlcs  of  road  at  schoolhouse, 

Ofeet  «outh  to  siffnpost.  50  feet  southenst  to  stone  gat(>post 

Colebrook  station,  750  feet  north  of, opposite  "The  Mansion."  In  west 

w»IUt  northwest  comer  of  stone  tenant  house  of  Monroe  Shupp, 

,4hunlnum  tablet  stamped  **  Prim.  Trav.  Sta.  No.  2.  IWW  ' 

Colebrook  station,  1.25  miles  southeast  of,  T  road  west,  25  feet  south- 

wwt  to  signpost 

Colebrook  station,  1.5  miles  southeast  of,  stone  post  on  Lel>anon-I.an- 

CMter  county  line 

(^^-lioepost,  1.12  miles  southwest  ofjorksof  road.  200  feet  south  of 

brick  schoolhouse,  10  feet  west  to  rail  fence,  25  feet  east  to  rail  fence. 
Bnindt  (Aaron)  residence,  forks  of  road  200  feet  west  of,  25  feet  west  to 

forked  cherry  tree.  20  feet  south  to  rail  fence 

Milton  Grove  Cemetery,  1  mile  north  of,  four  comers.  ,30  feet  northeast 

tocomer  of  yard  fence  and  signboard,  40  feet  southeast  to  red  gate. . 
Milton  Grove  Cemetery,  forks  of  road,  50  feet  northwest  to  cemetery 

Kate,  5  feet  east  to  rail  fence 

Milton  Grove,  four  comers,  .30  feet  southwest  to  comer  of  stone  wall, 

ftfeet  west  to  comer  of  stone  wall 

Milton  Grove,  1  mile  southeast  of,  four  comers,  .35  feet  southeast  to 

locust  tree  and  signboard,  30  feet  northwest  to  sas&afras  tree 

Milton  Grove,  2  miles  south  of,  200  feet  west  of  schoolhouse,  T  road 

sooth.  20  feet  south  to  signpost,  60  feet  east  to  guy-wire  pole 

'M'rin,  0.75  mile  northwest  of,  T  road  east,  25  feet  southeast  to  corner 

of  wire  fence,  30  feet  northeast  to  two  locust  trees 

'•orin,  intersection  of  streets  at  Florin  Hotel,  20  feet  northwest  to 

wutheast comer  of  watering  trough,  40  feet  northeast  to  locust  tree., 
'lorin  Hotel,  in  south  wall  at  southeast  comer  of  brick  foundation  to  j 

porch,  aluminum  tablet  stamped  *'  Prim.  Trav.  Sta.  No.  3,  1<¥K'> " .. . . ! 
'•"nn,  1.7.5  miles  southeast  of,  fourcomers  at  schoolhous<».  25  feet  east  i 

to  telephone  pole,  .30  feet  northwest  to  rail  fence ! 

f lonn,  2.75  miles  southeast  of,  roads  west  and  north.  .30  fiH't  east  to  j 

.«gnpost.  20  feet  north  to  stono  wall ' 

"{^niquesalunga  Creek,  center  of  covertnl  l)ridge  over,  liapho-Kast 

^.f'J-'npneld  township  line I 

^•nderhook,  four  comers,  35  feet  west  to  corner  of  shop,  40  feet  south- 

,.^t  to  comer  of  store | 

[,<«unibia,  intersection  of  Seventh  and  Chestnut  streets j 

Columbia,  Northem  Central  Rwy.  bridge  over  Susquehanna  iliver,  in 

5*P«tone  at  southeast  comer  of  east-shore  abutment,  aluminum  I 
WrtSf^  stamped  "  Prim.  Trav.  Sta.  No.  4, 19a5  " ' 

'»°t8vllle,  three  comers  at  small  triangular  grass  plot,  street  to  i 

yorth,  40  feet  north  to  two  old  cannons,  10  feet  south  to  center  of  i 

J">'ley  track 

'*nght8vllle,  0.75  mile  southwest  of,  T  road  north  at  old  blacksmith  i 

80op,  35  feet  northwest  to  signboard,  15  feet  south  to  trolley  track . . ' 
""Rhtsville,  1.75  miles  southwest  of,  T  road  north.  10  feet  soutii  t^>  ' 

imUey  track,  30  feet  northwest  to  corner  of  fence 

J'«m,  Evangelical  Lutheran  Church,  1.5  miles  northeast  of,  four  cor-  ' 
J*^.  15  feet  south  to  trolley  track.  25  feet  northeast  to  street  cur 

nJf'MDK  room ; 

""oif  Evangelical  Lutheran  Church.  0.6  mile  northeast  of,  four  cor- 
2fp.  25  feet  northeast  to  comer  of  yard  fence  and  signboard,  15  feet  i 

hSJ^^  to  troUev  track ' 

j.!*J**»  Evangelical  Lutheran  Church,  in  north  wall  of  stone  founda-  ■ 
^fP  ^^^  *a8t  of  entrance  to,  aluminum  tablet  stamped  "  Prim.  Trav.  | 

.St2?!|.  1905" 

ly^jj  "rook  station,  0.8  mile  northeast  of,  T  road  north.  25  feet  north-  | 

'*'tonv  t?  comer  of  trolley  station.  10  feet  south  to  trolley  track 

er-^  orook  station,  center  of  Pennsylvania  R.  R/  and  Pike  road 
^*»Og t , 


latitude. 

1     Longitude. 
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PRIMARY   TRIANGULATION    AND   PRIMARY    TRAVERSE, 


Oeograpkic  panHtms  dUmg  Pennt^vania  BaQroadf  Stony  Brook  to  Tori. 


station. 


Heistand  station,  center  of  Pennsylvania  R.  R.  track  and  under  over- 
head road  crossing 

Heistand  station,  Om  mile  southwest  of,  center  of  track  at  road  cross- 
in« 

York,  east  edge  of,  center  of  track  at  road  crossing 

York,  Duke-stieet  crossing,  between  north  and  south  main  tracks,  60 
feet  southeast  to  northwest  comer  of  freight  station,  65  feet  south- 
west to  northeast  comer  of  ];>assenger  station 

York,  south  meridian  mark,  in  Pennsylvania  Park.  Station  mark:  A 
sandstone  post  40  by  6  by  6  inches,  having  a  bronze  tablet  cemented 
in  its  top,  set  36  inches  in  ground,  430  feet  east  of  center  of  Water 
street  and  57  feet  nortii  of  center  of  Fulton  street 


Latitude. 

Longitude 

O           /•          /' 

o          / 

39    58    ».8 

76    39    2 

39    58    48.2 
30    58    32.1 

76    40    5 
76    42    21 

39    58    02.7 

•    76    43   41 

39    57    20.1 

76    43  3ft. 

BERKS   AND   LANCASTER   COUNTIES. 


KSW  HOLLAVD  aUASBAVOLB. 

The  following  geographic  positions  were  determined  in  1905  b 
primary  traverse  run  by  C.  B.  Kendall,  field  assistant.  The  Ub 
starts  at  Pequea,  in  SaUsbury  Township,  Lancaster  County,  and  rui 
westerly  via  highways  nearly  to  Lancaster,  thence  northerly  to  Dui 
lach,  in  Clay  Township,  thence  easterly  via  Adamstown  to  Allegheny 
ville  in  Berks  County. 

Gtographic  positions  along  highways. 


station. 


Ppouca,  Unity  Kvangclical  Church,  roa<l  comers 

Millwood  schoolhousc,  road  comers,  40  feet  northwest  to  oak  in  school 
yard,  12  feet  southeast  to  telephone  pole , 

Buyerstown,  four  comers,  80  feet  southeast  to  comer  stone  to  blaclc- 
smith  shop,  25  feet  northwest  to  signpost  "Gap  2.25  ml." 

Vintage  post-ofTlce,  four  comers,  50  feet  north  to  comer  of  porch,  50 
feet  southwest  to  comer  of  dwelling,  120  feet  south  to  Pennsylvania 
R.  R 

ToUgate,  150  fwt  east  of,  four  comers,  25  feet  northeast  to  comer  of 
yard  fence,  40  feet  southwest  to  comer  of  school-yard  fence 

Paradise,  road  comers  at  Odd  Fellows'  Hall,  70  feet  southeast  to  comer 
of  hall,  [yd  feet  southwest  to  comer  ol  front  yard 

Paradise  post-office,  400  feet  west  of,  at  southeast  comer  of  A.  R.  Her- 
sey's  store,  in  south  face  of  stonewall,  aluminum  tablet  stamped 
••Prim.  Trav.  Sta.  No.  8,  1905" 

Sandersburg,  four  comers,  40  feet  northeast  to  comer  of  yard  fence,  25 
feet  south  to  maple  at  brick  store , 

Sandersburg,  I  mile  west  of,  four  comers,  20  feet  north  to  telephone 
pole,  10  feet  south  to  trolley  line , 

Pleasant  View  schoolhouse,  1  mile  east  of,  four  comers,  20  feet  north- 
east to  si^post,  45  feet  west  to  locust  tree , 

Pleasant  View  schoolhouse,  75  feet  west  of,  on  north  side  of  east-west 
road,  in  face  of  large  limestone  bowlder,  aluminum  tablet  stamped 
••  Prim.  Trav.  Sta.  No.  9.  IQOi " 

Mill  Creek,  0.5  mile  southeast  of.  four  corners,  20  feet  southwest  to  cor- 
ner of  rail-and-wire  fence,  40  feet  northwest  to  comer  of  rail-and-wire 
fence 

Fertility,  0.5  mile  northwest  of,  three  comers,  35  feet  south  to  telephone 
pole.  50  feet  northeast  to  white  gate 

Lancaster  and  Bird-in-IIand  pike,  road  comers.  35  feet  southeast  to 
comer  of  fence,  35  feet  southwest  to  comer  of  fence 

Four  comers,  ;i5  feet  northeast  to  corner  of  fence  an<l  1  milepost,  12  feet 
northwest  to  corner  of  rail  fence 

Four  comers.  25  feet  north  tocorner  of  fence  and  sign,  ;i5  fe<»t  northeast 
to  corner  of  wire  fence 

Mochanicsburg,  2  miles  southwest  of,  three  corners.  125  feet  north  to 
comer  of  fence  and  sign,  15  feet  east  to  comer  of  wire  and  rail  fence. 

New  Holland  pike,  four  comers,  center  of  trolley  track  and  north- 
south  road 


Latitude. 

Off 

40  02  01.9 

40  01  04.9 

40  00  41.4 

40  00  02.5 

40  00  17.3 

40  00  32.1 

40  00  35.2 

40  00  53.6 

40  01  07.1 

40  01  06.4 

40  00  46.6 

40  01  11.6 

40  01  58.9 

40  02  24.2 

40  02  58.1 

40  O;}  23.3 

40  04  03  4 

40  04  54.0 


Ix>ngitude. 


76  00   3; 

76  01    ff 

76  02    « 

76  04    4: 

76  06    1 

76  07    a 

76  07    - 

76  09     : 

76  10    r 

76  12     * 

76  13 

76  14 

76  14 

76  14 

76  13 

76  VI 

76  13 

76  14 
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Oeorrajikie  pasiiions  along  highuxiyg — Continued. 


Station. 


's  mill,  0.5  mile  south  of,  four  comers,  25  feet  southeast  to 

iple,  15  feet  southwest  to  simpost 

IQQ,  forks  of  road  at  east  ena  of,  12  feet  north  to  telephone  pole,  40 

t  southwest  to  froDt-yard  foice 

i  Eui,  four  comers,  20  feet  northwest  to  signpost , 

i  Esrl  Inn,  southwest  comer  of.  west  fence,  bronze  tablet  stamped 

'rim.Tnv.  Sta.  No.  10, 1905,  Blev.aoofeet" 

:  Earl.  1J25  miles  northwest  of,  road  comers  at  yellow  house,  X 
\  southwrat  to  comer  of  fence  and  milepost,  15  feet  northwest  to 

ner  of  yard  fence 

Tille,  0.25  mile  northeast  of,  forks  of  road,  15  feet  northwest  to 

ipost,  15  feet  south  to  comer  of  small  white  crib 

Ttj  Station,  700  feet  north  of,  in  stone  doorsill  of  front  of  Bmba^ 
I  mill, bronze  tablet  stamped  "Prim.  Tray.  Sta.  No.  11,  1905, 

rsDSWft." 

ay  station,  1.25  miles  northeast  of,  four  comers,  10  feet  east  to 
ler  of  rail  fence,  90  feet  west  to  ^gnboard,  35  feet  south  to  stump, 
ch,  3  miles  south  of,  four  comers,  15  feet  northeast  to  comer  of 

t-yard  fence,  15  feet  west  to  comer  of  front-yard  fence , 

ch,  2.25  miles  south  of,  forks  of  road 

^,  0.75  mile  south  of,  three  comers,  20  feet  west  to  signpost,  45 

norUi  to  front-yard  gate 

ch,  four  comers,  45  feet  west  to  large  willow,  70  feet  northeast  to 

ihwest  comer  of  brick  store , 

eh,  0.5  mile  north  of,  road  comers  at.  Mount  Airy  Hotel,  50  feet  to 

^mark 

ch,  0.5  mile  north  of,  in  south  wall  at  southeast  comer  of  Mount 
r  Hotel,  aluminum  toblet  stamped  "  Prim.  Trav.  Ste.  No.  12, 1905" 
t  Airy  Hotel,  0.75  mile  east  of,  15  feet  northeast  to  comer  fence 

ited**U.8.536" 

Deck,  1  mile  west  of,  four  comers,  25  feet  northeast  to  signpost, 

«t  southwest  to  post  painted  *'4«0" 

neck,  five  comers,  40  feet  southeast  to  northwest  comer  of  hotel, 

set  northwest  to  comer  of  fence , 

neck,  0.75  mile  southeast  of,  three  comers,  25  feet  northwest  to 

ipost,  12  feet  east  to  tree  on  f^nce  line 

it,  1  mile  north  of,  0.25  mile  west  of  Philadelphia  and  Reading 
J.,  four  comers,  20  feet  northeast  to  x>ost  painted  "  U.  S.  461,"  1^ 

to  bench  mark 

er,  1  mile  north  of,  in  east  wall  at  southeast  comor  of  small  stone 
denoe  of  Mrs.  Rachael  Walter,  aluminum  tal>let  stamped  '  *  Prim. 

IV.  Sta.  No.  13,1905" 

utown,  2.  5  miles  west  of,  four  comers,  25  feet  north  to  signpost, 

eet  northeast  to  comer  of  fence 

utown,  1.25  miles  west  of,  three  comers,  30  feet  northwest  to  sign- 
krt 

Bstown,  1.25  miles  east  of,  center  of  Conestoga  Traction  Co.  's  track, 
'orks of  road,  20  feet  north  to  telephone  pole  painted  "  U.  S.  489" . 
uter-Berks  county  line  stone  monument  at  crossing  of  Readlng- 

Dcaster  pike 

tenvTiiie,  1.75  miles  northwest  of,  three  comers,  100  feet  north- 
it  of  achoolhouse,  10  feet  northeast  to  comer  of  rail  fence,  35  feet 

Jhesst  to  comer  of  rail  fence 

^yville,  1  mile  northwest  of,  four  comers,  at  Kight  Mile  House, 

^  wutheast  to  windmill,  60  feet  northeast  to  front  entrance  of 
tel 

^nyvilie.  northwest  comer  of  stone  church 


Latitude. 


40  05  49.4 

40  06  55.8 

40  07  51.6 

40  07  52.3 


40    08    46.0 
40    09    19.3 


40  09 

40  10 

40  11 

40  11 

40  13 

40  13 

40  14 

40  14 

40  14 

40  14 

40  14 

40  14 


46.8 

34.4 

18.6 
58.4 

18.0 

53.2 

20.2 

20.4 

27.0 

39.5 

29.9 

17.9 


40  14  37.9 

40  14  39.4 

40  14  41.4 

40  14  35.7 

40  14  28.9 

40  14  53.4 

40  14  49.0 


40    14    41.4 
40    14    03.9 


Longitude. 


// 


70  14  18.5 

76  14  34.9 

76  13  03.1 

76  13  03.0 


76    13    51.6 
76    14    19.0 


76  14 

76  13 

76  13 

76  13 

76  13 

76  13 

76  13 

76  13 

76  12 

76  11 

76  10 

76  09 


10.9 

30.8 

34.2 
10.0 

22.0 

49.0 

43.2 

4.3.8 

53.2 

38.3 

33.5 

44.4 


76  07  510 

76  07  53.3 

76  06  16.3 

76  05  01.5 

76  03  39.7 

76  02  44.2 

76  00  48.1 


75    S9    65  7 
75    50    20.6 
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PRIMARY    TRI ANGULATION    AND   PRIMARY    TRAVERSE. 


TENNESSEE. 


PRIMARY  TRAVERSE. 


CANNON    AND   RUTHERFORD   COUNTIES. 


WOODBTTBY  aUASBAVOLE. 


The  following  geographic  positions  on  the  United  States  standard 
datum  were  determined  by  a  line  of  primary  traverse  run  by  C.  B. 
Kendall,  field  assistant,  in  June,  1906.  Starting  at  Libert)'  triangu- 
lation  station  of  the  Coast  and  Geodetic  Survey,  the  line  follows  the 
borders  of  the  quadrangle  and  is  tied  to  Short  Moimtain  triangulation 
station  of  the  same  Survey. 

Magnetic  declination,  north  border,  2°  29'  east;  east  border,  2°  2' 
east;  south  border,  2°  52'  east;  west  border,  2°  35'  east. 


Geographic  positions  along  highways. 


Station. 


Li!>erty  triangulation  station,  pole  erected  by  citizens  of  town  of  Lib- 
erty to  1)6  observtHl  for  position  of  their  town.  It  is  N.  70°  W.,  true 
l)e^ring,  and  275  poles  from  cent4»r  of  town  and  200  feet  above  it 

LilHJrty,  1 .25  miles  south  of,  three  comers  at  schooihouse,  40  feet  north- 
east to  sycamoni  on  banlc  of  creeic,  25feet  southeast  to  telephone  pole. 

Three  corners,  1,000  feet  south  of  store,  T  road  southeast  up  nollow,  at 
sycamore  triK* 

Hancock's  store,  three  comers,  T  road  to  west  up  Sycamore  Creek,  at 
forks  of  road,  roads  north  and  east 

(}assaway,  center  of  Clear  Fork  Creek  at  forks  of  road 

Cle*ir  Fork  and  Wyandotte  cnviks,  junction  of,  at  forks  of  road  up  each. 

Four  corners,  swjond-class  northeast  and  southwest  crossroads,  south- 
west road  follows  up  Clo^r  Fork,  50  feet  south  to  large  rock  at  point 
of  ridge 

S<»cond-clHHH  road  to  west.  10  feet  east  to  oak  tn« 

8c><.'on<l-cIusH  road,  20  f«H[«t  east  to  oak,  20  fwt  north  to  old  oak  stump. 

Short  Mountain  trlangulxition  station,  on  highest  group  of  Short 
Mountains,  2  miles  northwest  of  Short  Mountain  post-office,  which 
is  krpt  at  Conu-r's  store;  roa<l  passes  Blair's  and  John  llerringer's; 
signal  is  on  land  of  Mr.  Dougald.  Station  mark:  A  bottle  filled  with 
ashes,  tho  center  of  the.  neck  accurately  under  station;  above  bottle 
Is  a  ston<^  H  inches  square  an<l  3  fe<»t  long,  rising 3  inches  above  surface, 
with  intersecting  grooves  north  and  south  and  east  and  west  mark- 
ing point 

Forks  of  road  west  and  northwest,  40  fwt  north  to  large  oak  stump,  40 
IwX  south  to  large  sycamore  stump 

Comer's  store,  forks  of  road  (XX)  feet  south  of,  roads  southeast  and 
south,  IK)  ^M't  east  to  JMH'ch  tree 

Wood's  Nton»,  thn'e  corners,  T  road  west,  35  feet  east  to  store  door,  40 
fe<»t  southwest  to  large  oa  k 

Forks  to  east,  40  feet  west  to  door  of  log  church 

Four  corners,  10f<H't  southeast  to  oak  tree  and  signboard  "Manchester 
20  miles,"  40  f<H't  northeast  to  two  mall  boxes 

Four  corners.  1.')  Ux^t  vn^i  to  oak,  30  fe<'t  southwest  to  two  oaks 

Forks  of  road  northeast.  .30  fiM-t  southwest  to  oak,  40  feet  south  to  oak. 

S<«on(l-elaHs  road  forks  to  northeast,  oak  tn"e 

Hurns'sston',  thre<'Corn<'rs  0.25  mile  west  of,  20  feet  southwest  to  large 
oak 


Latitude. 


36  00  34.02 

35  59  :{5.1 

35  58  29.0 

35  57  12.3 

35  56  25.1 

35  55  17.5 


35  54  41.8 
35  53  -22.5 
35    52    43.5 


Davenport's  store,  1,.')(K)  f(M»t  northwest  of,  7  miles  southeast  to  Wood- 
bury, in  (>ast  wall  northeast  corner  of  R.  L..  Spidell's  brick  spring 
house,  on  south  e(lg<'  of  old  stjige  road  from  Woodburv  to  Miiinville, 
aluminum  talilet  stamix'd  "Prim.  Trav.  Sta.  No.  .5,  ivKK." 

Forks  of  road  at  sawmill 

leonlum  Chnn-h.  three  corners  \  mile  east  of.  T  road  north  nearcorner 
of  elearlnp.  40  feet  southwest  to  oak.  W  f(M«t  north  to  oak 

IMihlie  roacls,  oak  tr(M»  In  southwest  corner 

Thn-e comers,  road  to  west  at  ImmuI  of  main  road  t<»  south,  I5f(vt  south- 
east to  corner  of  fence,  20  feet  nort  h  to  fenc<> 

Koureorners.  |nter'<<'ctlon  of  Woodbury-Manchester  and  Short  Moun- 
tain-l'ettys  (Jap  roads,  40  fe<»t  northeast  to  oak.  IK)  feet  southwest  to 
oak,  300  feet  northeast  to  Quickstep  schoolhoust^ 


Ab  46 

35  46 

35  4(i 

35  46 


35    45    55.8 


Longitude. 


85  58  3tl^ 

85  59  01.0 

85  59  a\9 

85  m  40.  II 

85  59  45.3 

85  59  21.9 


85  .Vi  24. 2 
85  57  2X.  4 
85     57     12. 7 


35 

52 

11.5 

85 

58 

'2L\.2 

35 

.52 

33.4 

85 

56 

,>2.  3 

35 

51 

13.4 

85 

5t'» 

;t;.  9 

35 
35 

50 
49 

43.7 
59.2 

85 

85 

56 

4.'V.  2 
4vS.0 

.35 
35 
.35 
35 

49 
48 
47 
46 

03.3 
11.2 
13.5 
19.9 

85 
85 
85 
85 

57 
57 

58 

56.0 
18.0 
4.'x  1 
01.0 

;«.3 

25.5 

29.5 
a-i.  1 


35    45    36.1 


35    45    04.1 


S.^     .W     37. 0 


85  .'J9  11.9 

85  n^  42.  H 

86  00  49.  1 
86  01  '■n\.  •, 

8«i  02  42. 7 

86  03  19.0 


TEKITESSER. 
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Oeograjihic  positions  along  highuxiys — (Continued. 


Station. 


Ijatitudc. 


Loogitudc. 


Four  comcra.  0.5  mile  east  of  Old  Pettys  post-ofHce.  80  fot^t  northeast  to 
oak  tree.  40  feet  north  to  oak 

S(>cond-cia88  road  at  small  graveyard,  40  feet  north  to  gace.  20  fcta 
south  to  gate 

Bent,  three  comers,  1.75  mUes  southeast  of.  T  road  south  to  Jamison's 
brandy  distillery,  20  feet  northwest  to  oak  tree.  100  fiwt  south  to 
bridge 

Forks  of  road.  100  feet  northwest  of  t)am  and  300  f(«t  southeast  of 
Horse  Spring  Fork,  roads  northwest  down  and  southeast  up,  40  feet 
southeast  to  barnyard  gate,  60  feet  northeast  to  locust  tn.<te 

Burt  Carsons  Fork,  center  of.  at  ford  0.25  mile  south wi>st  of 

West  side  of  Woodhury-Hollow  Springs  road.  80  feet  west  of  center  of 
Carsons  Fork,  at  junction  with  public  road  leading  southwest  over 
rid|^.  to  Brady ville  and  250  fL«t  north  of  new  store  on  Brady  ville  road, 
in  hmestone  rock,  aluminum  tabtet  stamped  "Prim.  Trav.  Sta.  No. 
6,  1906" 

S*?cond-class  T  road  to  northnist  down  hollow  5  feet  southwest  to  I 
stone  fence.  30  feet  north  to  l)ench  of  sycamore  sprouts 

Roadyville.  junction  of  Marfreesboro-llollow  Springs  pike  and  T  road  j 
to  oast.  40  feet  southeast  to  comer  of  ston;  porch,  35  i<vt  northeast  to 
store  porch I 

Thrpc  comers,  1.12  miles  west  of  Ready ville.  second-class  T  road  to  ; 
north,  25  feet  northwest  to  gate,  10  feet  south  to  rail  fence 

Murfiwsboro-IIollow  Springs  pike,  50  feet  north  of  center  of.  in  new 
comer  of  junction  of  pike  with  rcMtd  north  down  Cripple  Creek  to 
Brady\ille.  2.000  feet  west  of  church.  In  limestone  bowlder,  alumi- 
num tablet  stamped  * ' Prim.  Trav.  Sta.  No.  7.  1906" 

Forks  of  road  uphill  to  northeast,  60  feet  north  to  locust  tret* 

Three  comers,  nubile  T  road  to  nortn,  10  feet  south  to  B.  M.  Boeton's 
nutU  box,  30  feet  northeast  to  peach  tree 

Three  comers.  0.75  mile  south  of  pike,  second-class  T  road  northwest, 
40  feet  south  to  large  oak,  30  fbet  northwest  to  cedar 

Ready  ville  post-ofl9oe,  forks  of  road  i  mile  north  of 

Roady^-ille.  forks  1  mile  north  of,  road  north  and  northwest.  15  feet 
north  to  stone  walk,  40  feet  east  to  wire  fence 

R^HidyviUe,  fotir  comers  2  miles  north  of,  crossroads.  10  feet  southwest 
to  three  cedars,  50  Jeet  east  to  oodar 

Auburn  pike,  60  feet  northeast  to  large  oak,  30  ft>et  southwest  to  rail 
fence 


Murfreesboro-Auburo  pike,  in  north  edgt*  of,  at  thnre  comers,  500  foct 
east  of  Antioch  Church,  T  road  south  to  Readyvilie  and  3.3  miles 
north  of.  aluminum  tablet  stamped  "  Prim.  Trav.  Sta.  No.  1,  1006". 

Four  comers,  second-class  crossroads,  10  fi'et  southwest  to  comer  of 
fence.  40  feet  northeast  to  hickory  tree 

Forks  of  road,  public  roads  south  and  southwest,  (iOO  fc^et  southwest  of 
church,  30  feet  west  to  cedar 

Milton,  crossroads,  1.6  miles  south  of,  center  of  rock  ledge,  40  feet  east 
to  elm,  50  feet  west  to  mail  box 

Milton.  Presbyterian  Church,  junction  of  Milton-Murfre<*8boro  pike 
and  Readyvilie  road,  25  ftot  southwest  to  comer  of  wire  toncv,  35  feet 
southeast  to  comer  of  church \^rd  fence 

Three  comers,  T  road  west,  20  feet  southwest  to  small  bridge,  30  feet 
east  to  gate,  10  feet  northwest  to  J.  II.  Pat  v's  niall  box 

Throe  comers,  T  road  northwest,  10  feet  north  to  corner  of  rock  fence, 
12  fe<'t  west  to  mail  box  No.  74 

Ewingsville  schoolhouae,  3.1  miles  north  of  Milton,  on  Milton-States* 
ville  road,  limestone  rock,  being  northwest  comer  of  Woodbury 
quadrangle,  aluminum  tablet  stamped  "Prim.  Trav.  Sta.  No.  2. 
1906" 

Forks  of  roads  northwest  to  northeast,  up  small  streiini.  50  fota  north 
to  poplar  tree,  50  feet  east  to  center  of  8tn»ani 

Forks  of  roads,  oast  down  Kennedy  Creek  and  uphill  to  Auburn,  lU 
feet  south  to  rock  fence 

Three  comers,  T  road  to  south,  25  feet  southwest  to  comer  of  rail 
fonce,  25  feet  southeast  to  H.  W.  Preston's  mail  box. 

Junction  Kennedv  Creek  road  and  Murf  reesboro  pike  and  Ilerican  road, 
1.5  miles  east  of  Auburn  and  about  300  f<^t  north  of  WIKson-Tannon 
county  line,  30  feet  south  of  cent<!r  of  pike,  in  lim(>stoni>  lodge,  aliun- 
inum  tablet  stamped  "Prim.  Trav.  Sta.  No.  3.  wm" 

Forks  at  west  end  of  old  bridge  site,  road  northfa.«t.  lini«>stone  bowl- 
der. 40  feet  southwest  to  gate  at  store  fenco,  80  fwt  north  to  comer 
of  bam,  125  feet  east  to  center  Sanders  Fork 

I'rosperity,  steeple  of  church 

Three  comers  at  east  end  of  old  bridge  site  across  Sandors  Fork,  T 
road  to  north,  35  feet  southwest  to  tre^,  25  feet  nortli  to  stono  f»»nc<'. 

T  road  southeast.  40  feet  southeast  to  gate 

Wberty,  forks  of  pike  2  miles  northwest  of.  50  U^ct  north\vi«st  to  corner 
of  store,  40  feet  south  to  comer  of  blftcksnilth  shop 

Liberty,  west  edge  of,  80  feet  north  of  northwest  comer  (»f  Salem  Bai>- 
tist  Churoh,  in  limestone  ledge,  aluminum  tablet  stnnipe<^l  Trhn. 
Trav.  Sta.  No.  4.  1006" 


o  /  » 

35    44    45l3 
35    45    17.9 

i 

35    45    21.0    I 

! 

35    45    39.0    i 
35    45    5K.1 

I 

35    44    45lO 

;i5    44    25.3    , 

I 
35    44    22.6    , 

35    44    4«'i.5    ; 


35  44  50.4  ' 

35  45  54.6  ' 

35  4<}  51.7  ' 

I 

35  48  21.1  I 

35  49  44.9  - 

35  50  04.7  , 

.V>  50  48.3  I 

35  51  48.5  , 

35  51  4K8  , 

35  52  26.6 

35  53  2\).3  I 

35  54  50.4  I 

I 

35  55  46.4  | 

35  .V»  42.0  ' 

35  58  01.6  ' 


35  58  28.7 

35  5S  27.3 

35  58  03.3 

35  58  13.3 

35  57  55. 9 


35  58  35.0 

35  58  47.0 

.S5  5y  19.1 

3».  no  08.0 

'M\  00  41.1 


.-(«•    (M)     i:{.  I 


o  /  /r 

86  0;i  35.0 

86  04  58.5 

86  06  19.1 


m    Ot;    53.3 
8(i    07    53.9 


8<>  07  44.8 

86  09  00.9 

86  09  56.7 

86  10  49.3 

86  11  27.7 

86  11  31.2 

86  12  23.  1 

86  12  17. 4 

86  10  44.8 

86  11  23.8 

86  11  11.1 

86  11  31.0 

86  11  31.4 

86  12  10. 4 

m  12  01.5 

86  11  36.0 

86  10  5t)A 

86  10  42.7 

86  10  28.0 

86  10  24.5 

86  (W  (yo.o 

8ti  as  25.2 

86  05  50.2 

«•  04  32.4 


86  04  14.3 

86  03  27.1 

86  02  21.5 

8»)  01  10.4 

JMi  no  00.7 


,S5    .W    27. 0 


Bujj,  310-ar — s 


100    rmoLunc  rmiA%GVVATu/%  asd  pbixabt 


TKJAM GULATION  8TATIOM8. 
FLCfTD   A3rD   PATKICK  COCWTOS, 


In  the  fmO  of  1905  W.  H.  Lovdl,  t4^>ogrmpIier,  extended  triangi 
tkm  amWA  over  the  Floyd  qnadntngie  mud  the  iHNrthem  portioi 
the  BtUATt  qufldranf^e.     Seven  new  ststions,  based  on  Bi^aIo 
Bull  of  the  Coaift  mnd  Geodetic  Surrey,  were  occupied* 


BCFTALO^   FLOTD  COrSTTT. 


On  a  hif^  narrow  ridge  cleared  on  all  ades,  about  15  miles 
road  ffcnithwest  of  Floyd.  Best  reached  from  J.  A.  Alderman's  ho 
by  gcKid  path.     A  station  of  the  Coast  Survey. 

Station  mark:  A  bronze  tablet  in  solid  ledge. 


(LAiltwfe  30*  47'  4b.W\  loi«itode  W>  W  »j06r'.] 


I 
To  «t*tkm—  Azimixth.  Back  azbnnth. 


dlStAD 


HUickmr 231  42  41  51  48  30  4. 

lUycack 248  20  16  68  27  47  4. 

Bull 206  40  47  116  56  51  4. 

HytUm 306  38  00  125  43  07  4. 

Turmr 321  10  54  141  14  57  ;  4. 

I 


HAYCOCK,    FLOYD   COUNTY. 

On  a  high  partly  cleared  hill  about  5  miles  southeast  of  Floyd  \ 
0.75  mile  from  Haycock  post-office,  on  what  is  known  as  the  ' 
farm.     Wagon  can  be  driven  to  signal. 

Station  mark:  A  bronze  tablet  set  in  sandstone  rock. 

[Latltudu  36*'  61'  46.4",  longitude  80«»  16'  07.2".] 


To  itatlon  -  Azimuth.  Back  azimuth. 


Ilylton. 
lIufTiilo. 

Hull.... 


Log 
distan 


c 

t 

It 

o 

/ 

// 

Met^ 

10 

40 

50 

199 

38 

30 

4. 

H8 

27 

47 

248 

20 

16 

4. 

138 

09 

26 

318 

08 

23 

a 

348 

16 

41 

168 

18 

15 

4. 

HTOCKEK,    FLOYD    COUNTY. 

On  Storkors  Knob,  about  0.75  mile  south  of  Floyd  court-ho 
noiir  Floyd-Stuart  pike.  Hill  cleared  except  to  west.  Can  driv< 
station. 


Station  mark:  A  drill  hole  in  quartz  rock. 

(LAtttnde  ao»  ST  04.  ?',  longitiide  80°  IS'  42.1".] 
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TofUtloa— 


g«ffaio:: 


Azimuth. 

e         / 

6    40 
61    48 

318    08 
341    27 

60 
39 
23 
12 

Back  azimuth.  ' 

186    40    OO  , 
231    43    41 
138    09    26 
161    30    19 

Log. 
distanoe. 

4.32029 
4.27487 
3.76940 
4.38B71 

BULL,   PATRICK  COUNTY. 


On  the  highest  peak  of  a  group  of  high  wooded  hills  a  few  miles 
^orth  of  Stuart.  Best  reached  by  following  the  Stuart-Patrick 
Springs  highway  to  a  point  4  miles  from  Stuart  and  1  mile  east  of 
-^'r.  Orr's  house.     A  path  leads  up  south  spur  to  summit. 

Station  mark:  A  bronze  tablet  in  rock  set  in  ground. 


(Latitude  36*  41'  34.97".  longitude  80«  13'  29.93^'.] 


To  station— 


I 


S^i  ... 

Turner.. 

gylton.. 

***ycock 


clmi 

Jth. 

Back  azimuth. 

o 

/ 

// 

O          *         ff 

24 

11 

46 

204    10    22 

43 

44 

02 

223    41    16. 

84 

66 

08 

264    60    06 

103 

12 

04 

283    06    06 

116 

68 

61 

296    49    47 

161 

30 

19 

341    27    12 

168 

18 

15 

348    16    41 

Log. 
distance. 


Jletert. 
a03032 
4.00004 

4.09763 
4.00330 
4.40296 
4.38671 
4.28360 


CARTER,  PATRICK   COUNTY. 


-About  3  miles  southwest  of  Stuart,  on  the  summit  of  a  ridge  called 
^^ters  Mountain,  on  land  of  William  Hayden.  View  intercepted  by 
^^ocJs  to  west  and  northwest. 

Station  mark:  A  bronze  tablet  in  sandstone  rock. 


[Latitude  36*  37'  40.4*.    Longitude  80*  18'  18.2*'.] 


To  station— 


p?t- ' 


Azimuth. 

11 

00 
16 
00 
00 

Back  atimuth. 

0           /       //     • 

343    00    50  ' 
43    44    02  1 
4i2    02    00  { 
98    59    00 

Log. 
distance. 

o           / 

163    02 
223    41 
242    01 

278    58 

Meters. 
3.99821 
4.00004 
3.52906 
3. 53924 

HYLTON,  PATRICK   COUNTY. 


a  high,  bare  ridge  about  250  feet  east  of  the  highway  leading 
^    ^Xn  Stuart  to  Gruise  and  within  0.12  mile  of  Cruise  post-office,  on 
.^T^d  owned  by  A.  A.  Hylton,  who  lives  a  few  hundred  feet  south  of 
^^  station. 


102       PRIMARY   TRIANGULATION    AND    PRIMARY    TRAVERSE. 

Station  mark:. A  dead  tree  60  feet  high  with  a  triangle  of  six 
driven  in  the  side  facing  Buffalo. 

[  Latitude  36®  42'  49.4^.     Longitude  «0<>  W  05.4'.] 


To  station— 


Turner.. 
Buffalo.. 
Stocker. 
Haycock 

Bun 

Noel.... 
Carter.. 


Azimuth. 

n 

Back  azimuth.   ' 

disti 

O              1 

O             /           /' 

37    51 

23 

217    49    50 

125    43 

07 

305    38    00  , 

185    40 

00 

5    40    50  1 

199    38 

30 

19    40    50  t 

283    08 

08 

103    12    04  i 

327    49 

10 

147    51     42 

343    00 

50 

1A3    02    00  ; 

NOEL,  PATRICK    COII.MTY. 


Three  miles  south  of  Stuart,  in  an  open  field  100  feet  west  of  pi 
road,  on  land  of  Mrs.  Noel. 

Station  mark:  A  bronze  tablet  in  rock  at  pile  of  atones. 


To  station— 


[  Latitude  3fi°  37'  22.9".     longitude  80'  15'  50.5*.] 

Azimuth.  Back  azinmth. 


Carter. 

Ilylton. 

BuU... 


98  58  00 
147  51  42 
204  10  22 


278  58  00 

327  49  10 

24  11  46 


Lo 
dista 


STUART    METHODIHT    KPISCOPAT.   CHURCH    NPIRE,  PATRICK   COUNTY. 


Station  mark:  Center  of  spire. 


[  Ltttltudo  .'W**  ;i«'  Sl.y.     Longitude  H()°  W  OH.O*.] 


To  station- 


Azimuth. 


Carter. 
Noel.. 


f.2    in    00 
:i4>>    20    00 


Back  azimuth. 


242    01    00 
168    29    00 


Lo 
dtst^ 


TURNER,   P.\TRICK    COUNTY. 


Al)()ut  4  miles  southwest  of  Cruise  post-office,  on  land  of  R 
Turner,  within  200  yards  of  road  and  house. 

Station  mark:  Dead  stump  of  tree  9  feet  high  having  triangl 
nails  driven  in  west  side. 


[  LHtitudo  .%«  10'  5H.7".     L(.nKitn<i<'  so^  Jl'  .vj.r.j 


To  .station- 



Aziiiii 

111 
.  .  1             •J»)4 

ith. 

1 1    .".7 
4«»    ."J) 
.'>0     IXS 

Rack  azimuth. 

dista 

BulTal(. 

Ilvlton 

Bull 

o 

:v.>i 
.{7 

S4 

1      t» 
10    54 

:>i    2:1 

r)5    08 

i 

VIRGINIA. 
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Ar-I-EGHANY,   BATTI,    BEDFORD,    BOTETOURT,    TRAIG,    AND    ROCKBRIDGE 

COUNTIES. 

BUCHAKAN  AKD  FINOASTLE  QUASRAHOLES. 

• 

In  the  spring  of  1906  Oscar  Jones,  topographer,  located  four  new 
stations  for  the  control  of  two  15-nimute  (juadrangles.  Positions  are 
ba^ed  on  Bald  Knob,  Flat  Top,  and  Potts,  United  States  standard 
datum. 

RICH   PATCH,  ALIiKGHANY  AND    BOTETOURT   COUNTIES. 

(Not  orcupiod.) 

On  a  flat  timbered  summit  of  Rich  Patch  Mountain,  4  miles  north 
of  Oriskany,  the  nearest  railroad  station.  May  be  reached  by  road 
from  Oriskany  to  old  Grace  F'umace,  thence  by  path  which  crosses 
inovmtain  2  miles  southwest  of  staticm. 

Station  mark:  A  monument  of  stone  i\  feet  m  diameter  at  the  base 
a-iiiil  5  feet  high,  piled  around  the  base  of  an  oak  tree  12  inches  in 
di«,nieter  in  which  is  placed  a  signal. 

[  Latitude  a?"  40'  aB-Od".    Ivongitude  79*»  58'  14.37'.] 


To  station— 


|«««fcrLoaf. 
^^^   Top... 


Azimuth. 

Back  azimuth. 

O             f               /f 

o            /               // 

274    53    54.9 

30»    00    46.9 

4    23    39.2 

95    04    01.6 
125    14    58.9 
184    23    06.1 

Log. 
distance. 


Meters. 
4.387810 
4.62/556 
4.239700 


P01T.S,  ALLEOHANY  AND    (^RAKJ    COT^NTIES. 

-A  station  of  the  Geological  wSurvey  first  established  in  1885,  on  the 
(Vaig-AUeghany  county  line,  on  a  rounded  knob  on  Potts  Mountain 
etijst  of  the  Fincastle-Sweet  Springs  road,  12  miles  by  road  and  trail 
'lorth  of  Newcastle.  The  old  stage  from  Newcastle  to  Sweet  Springs 
^'^^osses  the  mountain  0.25  mile  west  of  the  station. 

Station  mark:  The  birch  signal  tree,  around  which  is  a  mound  of 
stone. 

lleference  marks:  Two  holes  drilled  in  solid  rock:  No.  1,  staticm 
•^^ars  N.  22**  E  magnetic,  distant  12.1  feet;  No.  2,  staticm  bears  S. 
42®  W.  magnetic,  distant  7.7  feet. 

[  Latitude  37*»  36'  02.9*.    Longitude  «0°  08'  4.'».0'.] 
To  station— 


?<^14 


Knob. 
Loaf. 


a 


Azimuth. 

Hack  azimuth. 

Lop. 
distanct\ 

o             /               // 

o            /               // 

Sfders. 

21,-)    m    03.8 

Xy     49    5;{.  1 

4.  r)47t)75 

2t)0    4(i    54.7 

81    03    25.9 

4.  (•0.-.446 

2SH    12    ft*.  4 

lOS    32    37.1) 

4.  719»)2tl 

:m    55     13.3 

1 

122    01     04.7 

4.  222150 
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BALD   KNOB,  BATH  COUNTY. 

Coast  Survey  station  on  Warm  Springs  Mountain,  about  3  mi] 
(air  line)  south  of  Healing  Springs,  1 ,000  feet  north  of  highest  sunm 
and  20  feet  lower.  Millboro  depot  and  Covington,  nearest  railro 
stations. 

Station  mark:  (C.  and  G.  S.;  could  not  be  found.) 
Reference  marks:  One  stone  post  bearing  S.  87^  E.  true,  distant 
feet;  one  hole  bearing  S.  87®  W.  true,  distant  7.28  feet;  one  hole  bei 
ing  N.  8°  W.  true,  distant  10.58  feet. 


[Latitude  37*»  66'  32.58*'. 

Longitude  79*»  61'  04.77'.] 

To  station- 

Acimuth. 

Back  azimuth. 

Log. 
distance 

Sugar  Loaf 

o           /              // 

335  03    49.0 

336  40    48.5 
35    49    63.1 

165    09    34.2 
165    50    30.8 
215    30    011.8 

Metert. 

4.515 

Flat  Top 

4.760 

Potts '. 

4.647 

CALDWKLL,  BOTETOURT  COUNTY. 

A  point  on  the  southwest  end  of  Caldwell  Mountain,  about  7  mil 
west  of  Fincastle.  Station  may  be  reached  from  Fincastle  by  folio 
ing  the  Newcastle  road  almost  to  the  top  of  the  mountain,  turning 
the  left  at  an  apple  orchard  on  the  simimit.  There  is  a  road  up  t 
hollow  to  a  point  within  1  mile  of  the  station.     Good  view. 

Station  mark :  A  bronze  tablet  cemented  in  solid  rock. 

Reference  marks:  Arrow  cut  in  rock  bearing  N.  63i°  E.  magnet 
distant  6.75  feet;  arrow  cut  in  rock  bearing  N.  59 i°  W.  magnetic,  d 
tant  2.68  feet. 

[Latitude  S?'*  31'  16.46*.    Longitude  TQ**  59'  08.55'.] 


To  station- 

Azimuth. 

Back  azimuth. 

301    55    13.3 

4    23    39.2 

59    29    09.6 

102    18    45.8 

Log. 
distance 

Potts 

122    01    04-7 
184    23    06.1 
239    18    30.9 
282    04    03.3 

Rich  Patch 

4.23( 

Sugar  Loaf 

4.47^ 

Flat  Top 

4.561 

SUGAR    LOAF,   BOTETOURT   COUNTY. 

On  the  east  end  of  Sugar  Loaf  Mountain,  12  miles  north  of  Buc 
anan.  Buchanan-Daggers  Springs  road  up  Purgatory  Creek  crosj 
divide  0.75  mile  east  of  station.  The  top  is  cleared,  giving  a  go 
view  in  all  directions. 

Station  mark:  A  bronze  tablet  set  in  cement  18  inches  below  t 
surface,  over  which  is  built  a  mound  of  stone  6  feet  in  diameter  at  t 
base  and  5  feet  high. 


VIRGINIA. 


105 


Reference  marks:  A  1-inch  hole  drilled  in  solid  rock  bearing  N.  65° 
^.  maj^netic,  distant  12  feet;  a  1-inch  hole  drilled  in  solid  rock  bear- 
ing N.  70°  E.  magnetic,  distant  14.60  feet. 


[Latitude  27**  39^  29.27'.    Longitude  79°  41'  41.59^.] 


To  itatlon- 


Azimutta. 


// 


^d^wU 59  29  09.6 

fotts ;  81  03  25.9 

5*cll  Pttcfa I  96  04  01.8 

gfUd  Knob I  155  09  34.2 

ohortHUl !  254  24  25.2 

flat  Top I  336  35  03.2 


Bftck  azimuth. 


239  18  30.9 

260  46  54.7 

274  53  54.9 

335  03  49.0 

74  28  18.3 

156  39  09.0 


Log. 
dlstanoe. 


MeUn. 
4.474849 
4.605446 
4.387810 
4.515064 
3.987007 
4.306866 


FLAT  TOP,  BOTETOURT   AND   BRDFOKI)   COUNTIES. 

-A  station  of  the  Coast  Survey  10  miles  northwest  of  Liberty,  Bed- 
fr>r*<l  County.     Rough  wagon  road  within  one-fourth  mile  of  station. 

Station  mark:  A  bronze  tablet  cemented  in  stone  bowlder,  repla- 
cing Coast  Survey  bench  mark,  which  had  been  removed. 

[  Latitude  370  27'  06.78'.    Longitude  79<*  34'  58.40*.] 


To  atatlon— 


fti^  Pateh 
I^Knob 
QK**r  Loaf. 
•^**ort  Hm! 


Azi 

tnuth. 

Back  azimuth. 

Log. 
distanoo. 

0 

0 

t 

If 

Meiers. 

1U2 

18 

45.8 

282 

04 

03.' 

4.561680 

108 

32 

37.9 

288 

12 

03.4 

4.719626 

126 

14 

58.9 

306 

00 

46.9 

4.627556 

155 

50 

39.8 

335 

40 

48.5 

4.760975 

156 

39 

09.0 

336 

a5 

03.2 

4.386856 

178 

48 

18.1 

2!» 

48 

04.9 

4.406521 

SHORT  HILL,   ROCKBRIDCiE   COIINTY. 

(Not  occupied.) 

On  mountain  known  as  Short  Hill,  about  5  miles  northwest  of  Nat- 
^^al  Bridge.  A  road  crosses  the  ridge  about  0.75  mile  north  of  the 
^t^ation.  There  are  two  knolls  near  each  other,  the  east  one  covered 
^^^th  timber,  the  west  one  bare.  The  station  is  on  the  west  knoll.  A 
^ood  view  can  be  had  in  all  directions. 

Station  mark:  A  mound  of  stone  8  feet  in  diameter  at  the  base  and 
^  feet  high. 

[Latitude  37«»  40'  53.72*.    Longitude  79<»  35'  20.10».J 


Toatation— 


l^t  Top 


XxMt. 


Azimuth. 


// 


358    48    04.9 
74    28    18.3 


Back  azimuth. 


// 


178    48    18.1 
254    24    25.2 


Log. 
distance. 


Meiers. 
4.406521 
3.987007 
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WKST  VIRGINIA. 

# 

TRIANGULATION    STATIONS. 

BRAXTON,  CALHOUN,  CLAY,  KANAWHA,  ROANE,  AND  WIRT  COUNTIEJ 

A&KOLDSBTTRO,  7LATW00D,  LITTLE  OTTER,  IdinfORA,  8FEV0EK,  AVS  WALTOH 

QUADRANGLES. 

Triangulatipn  control  was  extended  in  1904  by  C.  A.  Clunet,  fi< 
assistant,  from  stations  Ruble,  Staats,  and  Weed.  Twenty-three  m 
stations  were  located  on  the  United  States  standard  datum. 

COON,  BRAXTON  COUNTY. 

On  a  high  peak  at  the  head  of  Coon  Creek,  2  miles  northwest 
Hoover  post-office  and  6  miles  southwest  of  Sutton;  timber  is  most 
cleared  from  top  of  knob.  Land  is  owTied  by^  T.  M.  Dean,  who  li\ 
at  Hoover.     A  ridge  road  runs  300  yards  south  of  signal. 

Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  30  inch 
in  the  ground  and  having  a  stamped  bronze  triangulation  tab! 
cemented  in  the  top. 

Reference  mark:  The  chestnut  oak  signal  tree,  distant  17.5  fe< 
true  azimuth  ^3°. 

[Latitude  38"  36'  53.36'.    Longitude  80*  46'  49.92*.! 
Testation—  Azimuth.        i   Back  azimuth.        (ijgtance 

Harrison ,  :>8    12    12.2,        238    U.'i    21.0  4.27^ 

Pilot 1  72    :V)    .'V3..5  •        2.V2     17    44.8  i  4..'iO« 

Frame ' '  4. 13i 

Mule Ill     03    34.0  I        290    52    58.8  1  4. 42( 

Sugar If>4    .'«    .')7.0  I        .344    .32    46.3  |  4.01i 

High 240    48    50.0  ]  60    56     47.0  |  4. 31* 

Green 4. 14( 


FUAMK,    BU.\XTON    COIJXTY. 


(Not  occupied.     Position  iinclicckod.) 


On  a  high,  wooded  peak  1  mile  northeast  of  Servia  post-office. 
Station  mark:  A  large  chestnut  tree  hav^iiig  cleats  nailed  up  tni: 
to  top,  which  is  cut  out. 


[Latitude  38^  37'  40.3".     I.ongitudo  81°  -V/  10.1  ".J 


To  station— 

Azinmth. 

C                t                  " 

1 

I^ack  azimuth. 

Log. 
distane« 

Pilot 

MrtfTi 
4  31 

Coon 

;::.:.i:. :.:...  ■  :.  :  ■ 

4  1 

1 
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OIP,    BRAXTON    COirNTY. 

(Not  orcupiod.     Position  unchorked.) 

On  a  high,  partially  wooded  summit  known  locally  as  Rattlesnake 
ill,  0.5  mile  northeast  of  Gip  post-office,  on  land  of  Mr.  Miller,  who 
es  at  Gip. 

Station  mark:  A  stone  post  24  by  8  by  8  inches,  set  20  inches  in  the 
:>und. 

Reference  marks:  A  larj^e  che^stnut-oak  tree  (signal  tree)  5  feet  east 
station. 

I  LatltiMle  38"  40'  iri.tt".     LongitiKle  W)"  5S'  .'>.=>.9".] 


To  Rtation—  i        Asinuith.  Back  axiinuth. 


oil*  a         f  ft 


Log. 
distance. 


Meters. 
4. 17097 
a  88757 


OREEN,  BRAXTON    AND    NICHOLAS   OOUNTIEH. 

(Not  (K'cupiod.     Position  unchockoil.) 

On  a  high,  wooded  knob  5  miles  southeast  of  Littlebirch  post-office 
ci  3  miles  north  of  Skyles  post-office,  at  the  head  of  Carpenter  Fork 

the  north  and  Mill  Creek  to  the  we^t,  on  the  Braxton-Nicholas 
H.nty  line  and  0.5  mile  west  of  Webster  County  line.     Station  is  150 
r'ds  east  of  county  road  and  300  yards  north  of  forks  of  road  at  top 
kill  at  George  Wynn's  house. 

Signal:  A  flag  and  target  on  top  of  red-oak  tree  20  feet  south  of 
t:^ce  line,  distant  from  station  22  feet. 
Station  mark:  A  sandstone  post  36  by  8  by  8  inches,  set  28  inches 

the  ground  and  having  a  bronze  triangulation  tablet  cemented  in 
e  top. 

[Latitude  38<>  31' 39.4".     lA>ngitude  7{|o  40' 01.7".] 


To  station— 


Azimuth.       ,  Back  azimuth.  ;     ,,i8^^,ee. 


•on. 


o       '        "      ,        *"       '        "  Sfetertt. 

1 4.14095 

i«h * I ;  4.33104 

I : \ 

IIIOH,    BRAXTON   COUNTY. 

On  a  high  knob,  mostly  cleared,  12  miles  northeast  of  Sutton  and  2 
liles  west  of  Caress  post-office,  in  pasture  on  land  of  John  Marple, 
^ho  lives  in  hollow  0.5  mile  northwest  of  station.  Station  is  3  feet 
.orth  of  east-west  fence  line,  100  yards  north  of  forks  of  county  road 
•nd  same  distance  east  of  Methodist  Church. 
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Station  mark :  A  sandstone  post  36  by  8  by  8  inches,  set  30  inches 
in  the  ground  and  having  a  bronze  triangulation  tablet  cemented  in 
top. 


[Latitade  38«  42^  20.73".    Longitude  79»  34'  20.41''.] 


To  station— 

Azimotb. 

Back  azimoth. 

Log- 
distanoe. 

Oreen 

22    41    40 
60    56    47 
80    36    10 

O            /            // 

MeUra. 
4.33UM 

Coon 

240    48    so 
200    26    10 

4.316K 

SiMmr.  .,,,... _    _        _ 

4.31901 

• 

SUGAR,  BRAXTON  COUNTY. 

At  the  head  of  Sugar  Creek,  on  a  high  knob  locally  known  as  Suga. 
Knob,  4  miles  northwest  of  Gassaway  station,  on  the  Coal  and  Cole 
Railway,  on  land  of  Mr.  Dodery,  east  side  of  summit  cleared  and  wes 
side  timbered. 

Station  mark:  A  stone  post. 

Reference  marks:  The  tall,  straight  hickory  tree  on  north-sou'^ 
fence  line  which  divides  the  woods  from  cleared  land,  distant  fi 
station  14.6  feet,  azimuth  175°  16'. 

[Latitude  SS^  42'  14.94".    Longitude  790  40'  43.22".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log> 
distance.. 

Ilarrison 

0      t        ti 

33    43    12.8 

88    47    22.3 

260    26    10.0 

344    32    46.3 

0      /        // 

213    37    31.9 

268    37    57.3 

89    35    10.0 

164    33    57.0 

MeUr-s. 

4.338(28 

4.3I9Q6 

Mule 

High 

Coon 

4.01231 

DESERT,    CALHOUN    COUNTY. 


On  a  high,  cleared  peak  in  pasture  2  mile  south  of  Beech  post,- 
office  and  0.25  mile  east  of  Roane  County  line,  on  land  of  Joseph 
Wagner,  who  lives  on  east  slope  of  knob,  locally  known  as  Dese^^ 
Peak. 

Station  mark :  A  sandstone  post  36  by  7  by  7  inches,  set  .32  inch  ^ 
in  the  ground  and  having  a  bronze  triangulation  tablet  cemented  '^ 
top. 

Signal:  A  tall  chestnut-oak  tree  near  top  of  hill. 

[Latitude  38«  44'  32.91".     Longitude  81*  09'  59.88'.] 


To  station- 


Azimuth. 


ft 


Craig 

Rattlesnake 
Biillstone . . . 
Mule 


128  34  2a  1 

172  22  36.1 

232  24  3L0 

297  44  21.2 


Back  azimuth. 


308  28  56.2 

352  21  33.6 

52  28  OLO 

117  48  14.5 


Log. 
distance. 


Meteti. 
4.2107^ 
4.2S8036 
4.006680 
4.007943 
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MITiLSTONR,    CALHOUN    COUNTY. 


On  a  high,  cleared  knob  3.5  miles  northeast  of  Amoldsburg  and  0.5 
mile  southwest  of  Millstone  post-office,  on  land  of  Mr.  Altizer,  of 
Amoldsburg. 

Station  mark:  A  stone  post  36  by  7  by  7  inches,  set  30  inches  in  the 
ground  and  having  a  bronze  triangulation  tablet  cemented  in  the  top. 


[Latitude  38<*  47'  55.2".    Longitude  81  <*  04'  24''.] 


• 

To  fltatlon— 

• 

1 
i 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

1>Q0ert 

i 

o           /          // 

52    28    01 
138    09    47 

O             t         ft 

232    24    31 
318    05    14 

Meters. 
4.00068 

RattlMDAke 

KltR 

i 

1 

4.19094 
4.21711 

MULE,    CALHOUN   COUNTY. 

On  a  high,  sharp  peak,  mostly  cleared,  1.5  miles  southeast  of  Min* 
nora  post-office,  on  land  of  Charles  Knoth,  who  lives  on  south  side  of 
hill.     Road  almost  to  top.     Locally  known  as  Mule  Knob. 

Station  mark:  A  stone  post,  28  by  9  by  9  inches,  set  26  inche^^  in  the 
j^ound  and  having  a  bronz/C  tablet  cemented  in  the  top. 

[Latitude  38*  41'  59.01".    Longitude  81"  03'  4ti.86".] 


To  atation— 


Azimuth. 


Back  azimuth. 


Pilot 17  26  22.8 

Weedy 28  08  46.4 

Spencer 99  43  53.5 

Desert 117  48  14.5 

Craig 124  28  02.0 

Lukens 135  51  21.3 

Rattlesnake 153  21  33.5 

8i«ar i  268  37  57.3 

Coon I  290  52  58.8 

Olp 294  18  06.0 

Harrison 335  53  09.5 


197  23 

208  06 

279  32 

297  44 

304  18 

315  42 


47.0 
15.6 
54.5 
21.2 
30.0 
09.8 


333 

16 

37.3 

88 

47 

22.3 

HI 

03 

34.0 

155    56    52.5 


Log. 
distance. 


Meters. 
4.302253 
4.093060 
4.411902 
4.007943 
4.420269 
4.483672 
4.404923 
4.339282 
4.420508 
3.887570 
4.326130 


KITK,    <'ALHOI'N    COUNTY. 


On  a  high,  cleared  knob,  3  miles  northeast  of  Grantsvillc  and  0.25 
mile  southeast  of  Glenville  road,  on  land  belonging  to  Mrs.  Maggie 
Spoon,  who  lives  on  south  side  of  hill. 

Station  mark:  A  stone  post,  36  by  8  by  8  inches,  set  30  inches  in  the 
ground  and  having  a  bronze  triangulation  tablet  cemented  in  the  top. 


[Latitude  38*  .W  40.7". 

Longitudo8r03'11.3".] 

To  station- 

1                                ' 

Azimuth.           Back  azimuth. 

Log. 
difltancp. 

Millstone 

V              »                •♦                          0             /                ft 

Meters. 
4.21711 

Rattlesnake 

4. 11750 

1 
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LUKEN8,  CALHOUN-WIRT   COUNTY  UNE. 

About  5  miles  northwest  of  Richardson,  on  a  high,  partly  cleared 
knob,  on  land  owned  by  Mr.  Quick  and  about  0.5  mile  from  house  of 
Mr.  Lukens.  There  are  a  few  chestnut  trees  on  the  north  side  of  the 
knob  and  pine^s  on  the  south.  There  is  also  an  old  peach  orchard  on 
top. 

Station  mark:  A  blue  freestone  post,  36  by  8  by  8  inches,  set  30 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet. 

[Latitude  38*  53'  46.84".     I/ongit»id«  81"  18'  27.05".] 


To 

Btation— 

Azimuth. 

o          /             n 

3    51    01.25 

18    05    57.27 

55    26    09.20 

97    40    15.91 

183    07    56.34 

264    52    52.47 

315    42    09.80 

Craig 

Poplar 

Bttll 

Weed 

Ruble 

Rattlesnake 

Mule 

183  50 

198  04 

235  22 

277  32 

3  08 

84  57 

135  51 


Log. 

lUlllbll. 

distance. 

// 

Meters. 

49.  OG 

3.8436737 

02.62 

4.1291083 

13.84 

4.0408885 

54.51 

4.2336080 

14.74 

4. 1101241 

0&33 

3.9937419 

21.30 

4.4835720 

RATTLESNAKK,  CALHOUN    COUNTY. 

On  a  high  peak,  mostly  cleared  of  timber,  at  the  head  of  Anna- 
moriah  Run,  0.5  mile  west  of  Joker  post-office,  on  land  of  Camden 
Somers,  of  Clarksburg,  locally  known  as  Rattlesnake  Knob. 

Station  mark :  A  bronze  tablet  cemented  in  solid  rock. 

Reference  marks:  A  tall  lone  pine  tree  21.36  feet  due  west;  arrow 
cut  in  solid  rock  11.13  feet  due  south. 


Sponcrr. 

(^raip 

Lukons. . 
Riiblo... 

Kite 

Millatoin' 

Mule 

l)e.s«^rt. . 


[Latitudi* ;«°  54'  15.10".     Longitude  81"  11'  39.62."] 


To  station- 


Azimuth. 


M  22  2t).53 

52  45  14.47 

84  57  0S.:« 

142  49  37.84 


318    a')     14.00 

:i«   If)   37. :» 

;io2    21     33.00 


Back  azimuth. 


217  10  22.43 

232  40  40.59 

264  52  52.47 

322  45  40.06 


138  09  47.00 
153  21  33.50 
172  22  36.10 


Log:. 

diatanct"!. 


Met  erg. 
4.  3637705 
4.1117250 
3. 9937419 
4. 1777789 
4.1175000 
4.19619400 
4.4049230 
4.2580360 


HARRISON,  CLAY    COUNTY. 


On  a  Jii^h,  wooded  peak  1  mile  northwest  of  Harrison  post-office 
and  1  mile  oast  of  vSand  Fork,  on  the  BrackerhofT  tract  of  land.  A 
wood  road  runs  almost  to  signal  tree  from  the  south  from  the  Clav- 
Sutton  road  on  top  of  the  hill  0.5  mile  east  of  Sand  Fork. 

Signal:  A  flag  in  a  large  chestnut  oak  having  cleats  nailed  up  to 
platform  in  top  of  tree. 
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Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rcx'k. 

Reference  marks:  Chestnut-oak  signal  tree,  distant  13.8  feet,  azi- 
muth 277°  56'. 


[Latitudo  38**  31'  31.<i2".     LongitiKlr  HO'  57'  49. 4H".] 


To  statlnn- 


Azinuith. 


Pilot 90  52  (W.  7 

Mule l.V>  :A  .52.5 

Sut£iir 213  37  31.9, 

<:<K»n 2.38  (15  21.0 


Back  uzliiiuth. 


270  45  4().5 

:ti')  53  09.5 

33  43  12.8 

M  12  12.2 


Log. 
clistunw. 


MeterK. 
4. 1(i(m8 
4.32f)1.30 
4. 3772:W 
4.274113 


PILCH',  ('LAV    COUNTY. 

On  a  high  knob  which  has  been  cleared  of  timber  on  to]),  0.5  mile 
northwest  of  Valley  Fork  post-office,  on  land  owned  l)y  Swann, 
Brown  &  Co.     Road  crosses  gap  0.5  mile  east  of  station. 

Station  mark:  A  stone  post,  36  by  8  by  8  inches,  set  30  inches  in  the 
ground  and  having  a  bronze  triangulation  tablet  cemented  in  the  top. 


[Latitude  38°  31'  ;«.40".     Longitud«>  81"  07'  .5.5.02  "] 


CarapUMI, 
XichDJs. . 
Sp»"'nc»T  . 
We*»dv... 

Mul«*/ 

P'mme 

Coon 

Uarri.son. 


To  station  — 


Azii 

1 

1                    3 

99 

miilh. 

29    .'iO.O 
34    ;«).5 
21     51.7  1 
07    00.1 
Z\     47.9  1 
2!*     12.0 
17     44.  8  1 
4.5     4ti.  5 

Back  aziniiilh. 

279    20    14.7 
Mil    28    30.7 
320     13    28.9  1 
1     07     10.3  , 
17    2li    22. 8 

72    :J0    .53.5 
90    .52    03.7 

Log. 
dislaiKv. 

S(ft€TS. 

4.  :V),5820 

. . . . '        127 

4.  24.5792 

140 

4.  484208 

181 

3. 91 4430 

197 

4. 30225.5 

.     .         237 

4.  W;5810 

.   .         '252 

4.  .5(M.8JKi 

.   .         270 

4. 1(')()418 

GUNHTOCK.   KANAWHA    COCNTY 


On  a  high,  wood-topped  i)eak,  2  miles  south  of  Kettle  post-office 
and  1  mile  south  of  the  Roane  County  line,  on  land  belonging  to  M.  A. 
Tuipin,  who  lives  on  the  northeast  side  of  the  hill. 

Station  mark:  A  stone  post,  36  by  S  by  S  inches,  set  30  inches  in  the 
^ound  and  having  a  bronze  trian<!:ulation  tablet  cemented  in  the  top. 


[Latitude  38»  ,32'  .51.34".     Loiigitud.'  M"  2?»'  ,58.31."] 


To  statlon- 


.\zimiith. 


Bark  a/iinuth. 


L«>g. 
distance 


C^untsvlilo 198  l(i  .580 

8p»*nC3pr 210  M)  57.  .*% 

Nichols 244  47  27.  li 

Campbell 2<il  21  (KO 


M\  M\  21.2 
r»4  .M  13. 1 
■SI     25     17. 7 


4.  2:.i5120 

4.  :^.M:i(f.j 
4.  -Mxmw 

W.  9v.»".'7.S 
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BALL,  ROANE   COUNTY. 


About  5  miles  northwest  of  Spencer  and  1.5  miles  southwest 
Kyger,  on  a  cleared  ridge,  near  its  north  end,  on  land  of  Mr.  Ball  ai 
about  0.75  mile  nearly  east  of  his  house. 

Station  mark :  A  blue  freestone  post,  36  by  8  by  8  inches,  set  ; 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented 
bronze  triangulation  tablet. 

Reference  mark:  A  dead  snag  used  for  signal,  distant  4.3  feet,  tr 
azimuth  3 1*'  49'. 

[Latitude  38<>  SC  24.53"'.    Longitude  81<*  24'  42.21".] 


To  station— 

Aximuth. 

Back  azimuth. 

Log. 
distance 

Staats 

o         r           ft 

111    19    99.49 
137    08    06.22 
235    22    13.84 
274    47    04.47 
323    22    40.70 

o         /          // 

291  'l6    19.96 

317    04    39.66 

66    26    09.26 

94    60    47.65 

143    24    47.26 

• 

MettTt. 

3.9161 

Weed 

4.064E 

Lulcens 

4.04IX 

Craig 

a93S0 

Popuir -V 

3.912S 

CAMPBELL.  ROANE  COUNTY. 


On  a  high  bare  knob  2  miles  east  of  Dodd  post-office,  in  pasture 
land  owned  by  W.  C.  Campbell,  who  lives  on  the  west  side  of  the  h. 

Signal :  A  lone  tree  with  limbs  cut  off. 

Station  mark:  A  stone  post,  36  by 8  by  8  inches,  set  30  inches  in  1 
ground  and  having  a  bronze  triangulation  tablet  cemented  in  the  \a 

Reference  mark:  The  lone  trimmed  signal  tree,  distant  31.6  fe 
true  azimuth  142^  00'. 


[Latitude  38*  33'  38.81."    Longitude  81°  23'  19.30".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distanc 

Gunstock 

o            /               /» 

81    25    17.7 

188     16    19.5 

•  230    07    11. 1 

279    20    14-7 

0             t               ft 

261    21    08.9 

8    17    33  7 

50    10    47.7 

99    29    50.6 

Meter* 
3.9fi 

Spencer 

4  90 

Nichols 

4.03 

Pilot - - 

4.35 

COUNTS VILLE,   ROANE    COUNTY. 


(Not  occupied.     Position  unchecked.) 


On  a  high  cleared  knob,  0.25  mile  east  of  Countsville  post^ofl 
and  100  yards  east  of  Walton  road. 

Station  mark :  A  tall  locust  tree  having  a  flag  in  top. 


(Latitudcj  as**  41'  40.4".     Longitudo  sr  2t)'  15.2".] 


To  station- 


Azimuth. 


Bacic  azimuth. 


Lo^. 
distune 


Gonstoclc. 
Spencer. . . 


Meter* 
4.2 

3.11 


WEST   VIRGINIA. 
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CRAIG,  ROANE  COUNTY. 

About  5  miles  northeast  of  Spencer,  on  a  bald  hill  just  north  of 
fence  around  graveyard,  on  land  of  Scott  Craig  and  0.25  mile  south- 
east of  his  residence.  The  hill  is  high  and  prominent,  having  three 
oak  trees  along  a  fence  row  on  the  north,  and  a  peach  orchard  covers 
the  east  side  of  knob. 

Station  mark:  A  freestone  post,  dressed,  36  by  8  by  8  inches,  set  30 
inches  in  ground,  in  center  of  top  of  which  is  cemented  a  bronze  tri- 
angulation  tablet. 

[Latitude  »t«  Sty  01.09"'.    Ix)iigltade  SI**  18'  m.48'\] 


To  stAtion— 


Azimuth. 


•Jww 19  25 

njplir 32  28 

Ml I  94  60 

f^ 119  18 

\fim 183  SO 

Jattkwiftte i  232  40 

^ 304  18 

Dwrt !  306  28 


39.82 
11.53 
47.55 
17.36 
49.06 
46.50 
39.00 
56.20 


lack 

azimuth. 

Log. 
distance. 

o 

/ 

ff 

Afetert. 

199 

24 

03.39 

4.0483462 

212 

26 

35.13 

3.8398566 

274 

47 

04.47 

3. 9:^501 41 

299 

11 

08.45 

4.2760014 

3 

51 

01.25 

3.8436737 

52 

45 

14.47 

4. 1117250 

124 

28 

02.00 

4.4202<»0 

128 

34 

26.10 

4.2107520 

i 


NICHOLS,  ROANE  COUNTY. 


On  the  high  peaked  top  of  a  very  large  rock,  4  miles  south  of  Looney- 
^e,  2  miles  northeast  of  Kester  post-office,  and  1  mile  south  of  Vine- 
yard Gap,  on  land  owned  by  Lige  Nichols,  who  lives  0.25  mile  north- 
west of  summit  in  hollow. 

Signal:  A  lone  snaggy  tree. 

Station  mark:  A  bronze  triangulation  tablet  cemented  ih  solid  rock. 

Brference  marks:  The  lone  snaglike  signal  tree,  distant  29.2  feet, 
due  south. 


. 

[Latitude  38«  37'  26.30^'. 

Longitude  SI**  17'  32.02".] 

To  itatlon— 

Azimuth. 

o            /               // 

50    10    47.7 

(>4    55.    13.1 

156    :i4    45.3 

307    28    30.7 

1 
Back  azimuth. 

Lt)g. 
distana'. 

gSi^ 

230    07    11.1  ] 
244    47    27. 6  ' 
336    32    22.5 
127    34    30. 5  , 

Meiers. 
4. 0%)3U0 

ftSSock.;:;:                        .   . . . 

4. 300013 

3s?*r...       ...... ... 

4. 142.'«26 

^*ot._ 

4. 2457'.»2 

--^.^^ 

POPLAR,  ROANK   COUNTY 


^bout  1.5  miles  southwest  of  Spencer,  on  a  high  bald  knob  on 
.^h  side  of  which  stands  a  lone  poplar  tree  20  inches  in  diameter 
^^l>  a  broken  top.    Signal  is  lone  poplar  tree. 

Station  mark:  A  rough  sandstone  post,  30  b}^  14  by  5  inches,  set  24 
^Hes  in  the  ground,  in  center  of  top  of  which  is  countersunk  and 
^^ented  a  bronze  triangulation  tablet. 


112      PBIMABY   TRIAJfOULATIOH   A  WD  FRIMABY   TK.  a  VERSE. 

BALL,  BOAMI  COUNTY.  ,  , 

rock  nearly  ea.s 
About  5  miles  northwest  of  Spencer  ap  \  signal  tree  is  (ilstan 

^yger,  on  a  cleared  nigb^  near  its  north 

about  0.75  mile  nearly  east  of  his  hor 
Station  mark:  A  blue  freestone     ■^'^^^^';^^ 

inches  in  the  ground,  in  the  c^  Axiimith. 

bronze  triangulation  tablet.         

Reference  mazk:  A  dea^  "    '     "J     "    ' 

azunuth  31^  49^.  J-*7  19  :<7.73i    307  u  n.7». 

!«    24    47.25  I      '.m    22    40,70 

n^"  IIW    04    02.02  i        18    05    .'il.27 

212    2f)    lVull\\        ;C    2S    11. .V 


Back  azimuth. 


HPKNCKR,    liOANK   (^OITNTY 


|^JJ« ^j^^j^tnl  knob  with  a  few  scatterint|:  trees,  5  inilej 

Mp*—'"  fii-'^'ninil^  northeast  of  Speed  post-office,  on  land  l)e 

"P^^'       ^*^^r  w^ho  lives  on  east  side  of  hill. 

M^'     tti^^'  '^  ^tx)ne  post  36  by  8  l)y  S  inches,  set  30  in 
''^/^"f  j,i  the  top  of  which  is  cemented  a  bronze  trianj: 

I0l^  [  Irfititiide  38*  44'  10.22*.    Ix)ngit  ii<le  81«  21'  20.42'.] 


I  >  . 

T«»  station—  ;        Azimuth.  Haolc  Hzlmuth. 


0^ 


8    17    33.70         18h    1«     19.  .V) 
30    3«i    21.20  '      210    30    .-,7.  SO 


gffliinii  ki'  -  - .  /  ^  !;■';!  "1 "!!!]!!;!!!!!!!!!!!!;!!!! ;     21^7 


ISO  01  W.Wi  .'Wl  02  00.  (WJ 

IW  24  (XJ.39  10  2,'j  .mH2 

Hi  22. 4;<  I  37  22  2ri.  .Vi 

jfulCi ^ 270  32  M.rn)  90  43  .">:{.  .'lO 

&«ed .'t07  *i  1.=).  ."JO  127  .>4  42. «) 

Pjlot 320  13  2H.<I0  ;  140  21  .'.1.70 

Ulchols XW  32  22.  .'.0  '  \M  34  4.5.30 


STAATS.    KDANi:    COrNTY. 


On  the  hi*:^hest  part  of  the  ])are,  sliarply  rounded  south  kn< 
double-headed  niouiitaiii,  tlu»  north  kiiol)  of  which  is  wooded, 
3  miles  southeast  of  Liverpool  and  1  mile  northwest  of  Latin 
lan<l  owned  bv  W.  T.  Staats,  whose  house  is  in  the  valley. 

Station  mark:  A  sandstone  post  30  hy  9  by  0  inches,  set  30 
in  the  ;:round,  in  centtM*  of  (op  of  which  is  cement e<l  a  bronze 


^ulation  ta])let. 

1  L:ititii.li- 

;N- 

:ij'(n.4'.r. 

LniiL'ilii-U-  s|  -.{rriM) 
\/.imMth. 

23-.] 

a7.ii 

To  sljiTloll 

nuth. 

\\V\  uo\i\> 

hiiii^ 

W«'i'»l 

Kulilo .     .. 

. . . . 



V.I     .".*»     (I'.i.  .)."• 
i:!7     I»-     L'J  .M 
177      i.".     !•..  1.") 
■J-JT     117      K  l!» 
.".M      1'.     r.». '.IS 
;iii7      !|      11.71. 

23lt 
:J17 
X^7 
47 
Ml 
127 

."jO 
12 

:\r, 

10 

10 

:a).  on 

31.  .Vl 
H).  40  : 
22  24 

Il.ill 

I'nplur 

3«.».  40 
37.  73 

i 
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WEEDY,    KOANE   COUNTY. 

h,  hare,  cultivated  knob  5  miles  east  of  Newton  and  2  miles 

'  l^ler  post-office,  on  lami  belonging  to  J.  J.  Smith,  who 

^  hill  on  north  side. 

iber  tripod. 

A  stone  post  36  by  8  by  8  inches,  set  30  inches  in 

a\dng  a  bronze  triangulation  tablet  cemented  in 

[  Lnt itiide  3N"»  M/  04.«r.     Ixmgitudo  81°  07'  48.40*.] 


To  sluUon 


Azimuth. 


Back  azimuth. 


// 


Hlot 1  07  10.3,1 

2»ncer I  127  rA  42.9  i 

^nte ■  208  Of»  l.'i.fi 

<Jip 238  55  44.0 


Log. 
distance. 


181    07    06.1  I 
307    46    15.5  , 

28    08    46. 4  ! 


Meiers. 
3.9144300 
4. 3954670 
4.0930600 
4.1769700 


RrBLE,  WIRT  rOTNTY. 


On  a  very  high,  wooded  knob  at  south  end  of  ridge,  2.5  miles  north 
of  Burning  Springs,  at  head  of  Two  Run  on  east  and  Charleston  Run 
^n  west,  on  land  owTied  by  C.  L.  Ruble,  who  lives  on  the  northeast 
side  of  ridge.  It  is  about  0.25  mile  east  of  the  Ruble  log  church. 
Locust  trees  cover  east  side  of  the  summit. 

Station  mark:  A  sandstone  post  36  by  9  by  9  inches,  set  36  inches 
W  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
Umgulation  tablet. 

[  Latitude  30**  00'  44.10*.     I/ongltiido  81°  17'  57.79*.] 


To  station— 


Azimuth. 


Hack  azimuth. 


li*«ii 3  OS 

5»«« I  47  15 

JSfe. '  76  05 

J2fly I  94  29 

SSny ,  111  45 

£**fl !  148  42 

322  45 


14.74 
22.24 
48.  11 
.m89 
37.09 
25.77 
28.80 
40.06 


183  07 

227  07 

238  54 

255  54 

274  20 

291  41 

328  38 

142  49 


5«i.  34 
48.19 
07.  75 
ft").  2J> 
57.  3<i 
08.73 
W).99 
37.84 


Log. 
distiimH.'. 


Metr.rH. 
4.  1101241 
4.  37.)0402 
4.3132201 
4.  4:{19.'V^6 
4. 2992679 
4.0240129 
4.2831913 
4. 1777789 


WBED,    W^RT,    JACKSON,    ANO    KOANK   COVNTIKS. 

At  highest  point  of  a  cultivated  knob  on  boundary  of  Wirt,  Jackson, 
^^  Roane  counties^  3  miles  northeast  of  Livoq)ool,  on  land  of  D.  W. 
^tigherty,  whose  residence,  a  small  log  house,  is  situated  200  feet 
'northeast  of  the  station,  at  a  slightly  lower  elevation.  Station  is 
jbout  7  feet  east  of  fence  and  about  100  feet  south  of  road.  (No 
«^«ndary  post  was  found.) 

Ban.  310-07 9 
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Station  mark:  A  sandstone  post  36  by  9  by  9  inches,  set  33  inc 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bro: 
triangulation  tablet.  . 


[  Latitude  38*»  55'  00.21*.    Longitude  81*»  2ff  09.86'.] 


To  station— 


BallB.... 

Windy.. 

Jephany 

Ruble.. 

Lukens. 

Craig... 

BaU 

Staata.. 


Azimuth. 


Back  azimuth. 


115  16  15.75 

169  30  34.12 

206  12  38.91 

238  54  07.75 

277  32  54.51 

299  11  08.45 

317  04  39.56 

357  35  10.40 


295  12 

349  29 

28  16 

59  01 

97  40 

119  18 

137  08 

177  35 


30.91 
35.35 
02.67 
48.11 
15.91 
17.36 
05.22 
16.45 


I-og. 
distant 


Meter 

3.97 
4.09 
4.21 
4.31 
4.23 
4.27 
4.06 
3.74 


WISCONSIN. 
PRIMARY  TRAVERSE. 


DANE    COUNTY. 
GROSS  PLAQfS  anAS&AHOLE. 

The  following  geographic  positions  were  determined  by  prim; 
traverse  in  1905  by  Geoige  T.  Hawkins,  topographer.  The  line  sta 
from  Coast  and  Geodetic  Survey  astronomic  pier  at  Madison  and  i 
lows  highways  west  to  the  edge  of  the  Cross  Plains  quadran^ 
thence  south,  west,  north,  east,  and  south  to  the  point  where  the  1 
first  touched  the  quadrangle.  The  line  is  connected  with  the  N 
wegian  Church  spire,  a  United  States  Coast  and  Geodetic  Surv^cy  i 
angulation  station  near  Mount  Horeb.  Positions  are  given 
approximate  United  States  standard  datum. 

Geographic  positions  along  highways. 


Station. 


Madison  astronomic  station , 

C  7  N.,  R.  8  E.,  comer  sees.  13, 14,  23,  and  24.  crossroads 

T.  7  N.,  R.  8  E.,  hub  at  corner  sees.  23, 24,  25.  and  2ft,  crossroads 

T.  7  N.,  R.  8  E.,  comer  sees.  25,  26,  35,  and  36,  T  road  oast 

Township  line,  east-west  road  on  same 

Blizzard  (J.)  house,  across  road  in  front  of,  6  f(vt  north  of  toleirraph 
pole,  in  sec.  2,  on  southeast  side  of  road  niniiinij  northeast  and  south- 
west, iron  post  stamped  "Prim.  Trav.  Sta.  No.  7,  llX)o" 

Verona,  five  corners,  2  miles  north  of 

Verona,  road  north  2  miles  north  by  1.5  miles  west  of , 

Rs.  7  and  8  E.,  line  l>etween 

Clantorf ,  T  road  north 

Clantorf,  1,800  feet  west  of.  on  south  side  of  road,  2  Uvi  north  of  win; 
fence,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  h,  lOOo'" 

Norwegian  Church,  three  corners  0.75  milo  southeast  of 


Norwegian  Church  spire. 

T.  6  N.,  Rs.  6  and  7  E.,  quarter  corner  l)etwe<«n  s<x^s.  7  and  12 

Mount  Horeb,  in  northeast  part  of.  40  f«^t  northeast  of  cn-anicrv  and 

6  feet  southwest  of  corner  of  wire  fence,  iron  post  stamped    'I'rini. 

Trav.  Sta.  No.  9,  1905" 

Tps.  0  and  7  N.,  R.  6  E.,  quarter  corner  bctwinm  sees.  I  and  'M> 

Cheese  factory,  three  corners 

Creamery,  T  road  west 

Tps.  7  and  8  N.,  R.  6  E.,  corner  sees.  2,  3,  34,  and  :i,) 

Black  Earth,  In  southwest  part  of,  on  west  sido  of  north-south  road 

and  200  feet  south  of  forks  to  northwest,  iron  Ix-nch-mark  post 

stamped  "Prim.  Trav.  Sta.  No.  10, 1905" 


Latitude. 

Lonj 

0 

^tud 

0 

/ 

n 

/ 

43 

04 

30.6 

S> 

24   • 

43 

04 

31.3 

89 

30   1 

43 

03 

3&7 

W> 

3i)   1 

43 

02 

4a  7 

89 

30 

43 

01 

54.0 

89 

30 

43 

01 

2a7 

89 

31 

43 

00 

57.9 

89 

;c 

4,i 

00 

47.0 

89 

o3 

43 

00 

35.3 

89 

36 

43 

00 

35.1 

89 

37 

43 

00 

29.8 

89 

37 

43 

00 

09.8 

89 

40 

43 

00 

21.5 

89 

41 

43 

00 

3<17 

89 

43 

43 

00 

45.5 

89 

43 

43 

01 

55.2 

89 

43 

43 

04 

oao 

89 

43 

43 

05 

24.1 

89 

44 

43 

07 

08.3 

89 

45 

a:\ 

08 

03.8 

89 

44 
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ifograpkic  positions  along  Chicago,   Milwaukee  and  St.  Paul  Railway  between  Black 

Earth  and  Roibury. 


Station. 


Black  Earth,  mad  crossing  at  thrm  corm^rn  aliout  1.5  niilos  northwest  . 
ol 

Miiznmanie ,  Catholic  Church  spiro | 

T.  ^  N..  R.  6  E..  comer  sees.  2.  3, 10,  and  11,  four  corners 

Tps.  S  and  9  N.,  R.  6  E.,  Chicago,  Milwaukee  and  St.  Taul  Uwy.,  at  < 

township  line  crossing .• 

On  north  fide  of  east-west  road,  410  feet  east  of  railroad  and  2  fit't  ' 
Muih  of  wire  fence,  iron  post  stamped  "rrim.  Trav.  Sta.  No.  11,  i 

1M5" 

T.9N.,  Rs.tiand7  E.,  comer  sees.  13, 18, 19,  and  24 i 

T. 9  S.,  R.  7  E..  comer  sees.  17, 18, 19,  and  2),  T  road  south 

Koxbury,  crossroads ' 

T.  9  N.,  R.  7  E.,  sec.  23,  three  comers  near  by,  T  road  west 


Latitude, 


43  09  ia9  I 

43  10  23. 4 

43  11  20. 5  i 

43  12  22.1  I 


43  14  58.5 

43  14  58.6 

43  14  50.2 

43  14  58.8 

43  14  32.2 


Longitude 


89  4<i  07.8 

89  47  30.9 

8^  45  33.4 

89  45  08.7 


89  43  30.2 

89  43  11.3 

89  42  00.0 

89  40  30. 5 

89  38  05.7 


Geographic  positums  along  highways. 


SUtion. 


T.9N.,  R.  7  E.,  in  sec.  24,  on  east  side  of  road  running  northwest  and  | 
»utheast,  ^  feet  west  of  fence  and  1,900  feet  northwest  of  stone 
chareh painted  white,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  12,  ' 

J  9.N,,  Rs.  7  and  8  E..  quarter  comer  between  wcs.  19  and  24 

J9N.,R.8E.,  quarter  comer  between  sees.  19  and  20,  T  road  north 

T-9N.,  R.  8  E.,  comer  sees.  20, 21,  28,  and  29 

J-?N.,  R. 8  E.,  comer  sees.  21, 22,  27,  and  28,  crossroads 

PX.,  R.  8  E.,  comer  sees.  22,  23,  26,  and  27,  T  road  north 

T  «N.,  R.  8  E.,  0.25  mile  east  and  440  feet  south  of  corner  wcs.  22. 23. 26,  ' 

Md 27,  east  side  of  north-south  road,  2  iwt  west  of  wire  f<»Tice,  iron  . 

port  stamped  '  *  Prim.  Trav.  Sta.  No.  13.  1905' ' 

*;^X^  R.  8  E.,  four  comers  in  south  part  of  sec.  26 

Jj- 8and  9  N.,  R.  8  E..  crossing  of  township  line  between 

Jjoolhoose,  T  road  south 

Wfioghouae,  crossroads 

T  fi v'  ^'  ^  ^•'  quiirter comer  between  sees.  13  and  24 

j-^-;.,  R.  g  E.,  quarter  comer  between  sees.  25  and  36 

*P«.7an<18N.,  ll.  8  E.,  quarter  comer  between  sees.  1  and  'M),  770  fe<>l 

wnh  of,  3  feet  from  wire  fence,  on  west  sidr*  of  north-south  road .  i  ron 

JP;jnUmped  "-Prim.  Trav.  Sta.  No.  14, 1905" 

"**«&nt  Branch,  three  comers 


Latitude. 

Longitude, 

o 

f 

// 

0 

t 

r> 

43 

14 

5a8 

89 

36 

21.5 

43 

14 

32.6 

89 

3«) 

02.0 

43 

14 

33  4 

89 

34 

51.6 

43 

14 

08.1 

89 

33 

30.  4 

43 

14 

0K7 

89 

32 

27.4 

43 

14 

09.8 

89 

31 

i:x7 

43 

14 

05.4 

89 

30 

57.2 

43 

13 

27.3 

89 

30 

22.3 

43 

12 

25.0 

89 

30 

22.7 

43 

12 

11.1 

89 

:iO 

0 1.  0 

43 

10 

39.0 

89 

29 

47.0 

43 

0i» 

4<i.8 

89 

29 

20.0 

43 

08 

01.2 

80 

29 

20.  5 

43 

07 

32.1 

80 

29 

20.5 

43 

06 

15.  2 

89 

29 

33.2 

BOCK   AND    WALWORTH    C()UXTI?:S. 


DELAYAV,  JANE8VILLE,  AND  SHOPIERE  aUADRANOLES. 


Geographic  positions  in  these  (jiia(lran<j;les  were  obtained  ])y  ])ri- 

^ary  traverse  in  1905  by  George  T.  Hawkins,  topo^rrapher.     Th(» 

*^ starts  from  the  position  of  the  crossroads  2.75  miles  northeast  of 

«'anesville,  follows  highways  south,  east,  and  north  near  the  ])orders  of 

fie  Shopiere  quadrangle,  and  is  conneeted  with  tlie  city  seliool  at 

vanesville,  the  Congregational  Church  spire  at  lieloit,  and  the  adjust (m1 

position  of  bench-mark  post  No.  8, 1904, 0.5  miles  south  of  AMiitewatcT. 

It  also  extends  from  the  southwest  corner  of  the  Delavan  (juad- 

rangle  east  and  north  to  the  Yerkes  Observatory. 
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JANESVILLE   QUADRANGLE   (ROCK  COUNTY). 

Geographic  positions  along  highways. 


Station. 


Janesville,  four  comers  2.76  miles  northeast  of 

J anrsville,  clo«if^  of  city  school 

T.  2  N.,  Rs.  12  and  13  K  ,  quarter  comer  hetwcen  sees.  7  and  12,  T  road 
^vest 

T.  2  N.,  Rs.  12  and  13  E.,  quarter  comer  between  sees.  13  and  IB,  cross- 
roads   

On  east  side  of  north-south  road,  2  feet  from  wire  fence,  D.  A.  Beckus's 
house  bears  N.  30<*  W.,  distant  340  feet,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  1, 1906" 

T.  2  N.,  Rs.  12  and  13  E.,  comer  sees.  25, 30, 31,  and  36,  crossroads 

Tps.  1  and  2  N.,  Rs.  12  and  13  E.,  comer  sees.  1, 6. 31,  and  36,  crossroads 

T.  1  N.,  Rs.  12  and  13  E.,  comer  sees.  1. 6,  7,  ana  12,  crossroads 

T.  1  N.,  Rs.  12  and  13  E.,  quarter  comer  between  sees.  19  and  24,  T  road 
west 

Belolt,  Congregational  Church  spiro 


latitude. 


42  43  12.2 

42  40  55.1 

42  38  5&4 

42  38  0&9 


42  37  03.5 

42  35  55i2 

42  35  012 

42  34  06L8 


42 
42 


31 
30 


sai 

0&7 


Longitude. 


88  50  47.1 

89  00  57. 

80  00  4L 

89  00 


89  00    41.  _ 

89  00    ~ 

89  00 

89  00 


89    00 
89    01 


.*.J 


SHOPIERE   QUADRANGLE   (rOCK  COUNTY). 

Geographic  posiiians  along  highways. 


station. 


Beloit,  2  miles  east  of.  870  feet  east  of  Chicago,  Milwaukee  and  St.  Paul 
Rwv.,  on  south  side  of  east-west  road,  2  feet  north  of  wire  fence,  iron 
post  stamped  "Prim.  Trav.  Sta.  No.  2, 1905" 

T.  IN.,  R.  13  E.,  comer  sees.  27,  28,  33,  and  34.  T  road  south 

T.  1 N.,  R.  13  E.,  quarter  comer  between  sees.  26  and  35,  T  road  south. . 

T.  1  N.,  Rs.  13  and  14  E.,  comer  sees.  25,  30,  31,  and  36,  crossroads 

Salisbury  (L.  A.)  house,  260  feet  northeast  of,  on  south  side  of  east- 
west  road,  2  feet  from  wire  fence,  iron  post  stamped  "Prim.  Trav. 
Sta.  No.  d,  1905" 

T.  1  N.,  R.  14  E.,  quarter  comer  on  south  side  of  sec.  32,  State  line.... 

T.  1  N.,  R.  14  E.,  quarter  comer  ])etween  sees.  27  and  34,  crossroads.. 

T.  1  N.,  R.  14  E..  comer  sees.  25,  20,  35,  and  3fi 

T.  1  N.,  R.  14  E.,  quarter  corner  lietween  sees.  29  and  32, 1,600  feet  west 
of.  north  side  of  east-west  rond,  3  feet  from  plank  fence,  iron  post 
stamped  "  Prim.  Trav.  Sta.  No.  4,  1905" 

T.  1  N.,  R.  15  E.,  comer  sees.  29  and  32,  crossroads 

T.  1  N.,  R.  15  E.,  comer  sees.  28  and  33,  crossroads 


Latitude. 


// 


42  30  244 

42  ao  3ai 

42  30  33.7 

42  30  20.9 


42  30  29.6 

42  29  3a3 

42  30  24.9 

42  30  216 


42  30  24.6 
42  30  25i2 
42    30    27.4 


Longitode. 


88  59  52.4 

88  57  23LJ 

88  55  ^9 

88  53  £8 


88  82  37.6 

88  51  as 

88  49  3L9 

88  47  458 


88    46    as 

88    44    502 

88    43    38.8 
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DSLAVAN   QUADRANOLB   (WALWORTH  COUNTY). 

Geographic  podium*  along  highways. 


StoUon. 

Latitude. 

Longitude. 

3.,  quarter  corner  between  sees.  21  and  28,  T  road  west. 

•!.,  quarter  corner  between  sees.  9  and  16,  croearoada 

.,  R.  15  E.,  quarter  corner  between  iwicfl.  4  and  33 

•^.,  colter  of  eec.  27,  croearoada 

o 

i      42 

1      42 

42 

•■      42 

1      42 

'      42 

42 

42 

'      42 

;    42 

42 

42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 
42 

31 
33 
34 
36 

36 
37 
38 
39 
40 
41 
42 

44 

30 
30 
30 
30 

30 
30 
30 
31 
32 
33 
34 

19.8 
04.2 
51.1 
00.6 

40.7 
53.1 
18.8 
11.0 
03.7 
22.3 
27.2 

24.7 
30.1 
31.8 
33.8 
34.4 

34.6 
34.2 
33.3 
52.4 
44.4 
36.4 
13.6 

i    o 

88 
88 

88 
88 

88 
88 
88 
88 
88 
88 
88 

88 
88 
88 
88 
88 

88 
88 
88 
88 
88 
88 
88 

# 

43 
43 
43 
43 

43 
44 
44 
44 
44 
44 
44 

44 

41 
40 
39 
38 

38 
37 
35 
35 
35 
34 
33 

38.7 
38.6 
38.2 
38  7 

ilea  northwest  of,  north  side  of  road  at  head  of  north- 
t  feet  from  wire  fence,  inn  post  stamped  "  Prim.  Trav. 

05" r7. 

39  1 

r  road  east  0^  mile  north  of 

32.7 

r  road  west  0.75  mile  north  of 

32.0 

four  comers  1  mile  south  of 

33  0 

.,  R.  15  E.,  corner  sees.  4,  5,  32,  and  33.  crossroads 

S.,  Quarter  comer  between  sees.  28  and  29,  crossroads. . . 
i  mUe  southeast  of,  T  road  east 

14.9 
17.8 
20  6 

S.,  quarter  comer  between  sees.  5  and  8,  70  feet  south- 
olhousc,  district  No.  5,  at  southwest  comer  of  school 
ts  south  of  Whitewater,  35  feet  northeast  of  crossroads, 

mped  •*  Prim.  Trav.  Sta.  No.  8, 1904  " 

;.,  comer  sees.  26,  27, 34,  and  35,  crossroads 

58.1 
51. G 

l.f  at  comer  sees.  25,  26,  35,  and  36,  crossroads 

44,2 

and  16  E.,  comer  sees.  25,  30,  31,  and  36,  crossroads 

I.,  comer  sees.  29,  30,  31,  and  32,  crossroads 

34.5 
18  0 

: .,  comer  sees.  29, 30, 31,  and  32, 330  feet  east  of,  on  north 
fest  road,  iron  post  stamped  **  Prim.  Trav.  Sta.  No.  5, 

13,0 

'..,  comer  sees.  28,  29.  32.  and  33.  (Tossroads 

07.8 

).,  comer  sees.  27.  28.  33.  and  34.  crossroads 

56.1 

I.,  quarter  comer  between  sees.  21  and  22,  crossroads. . . 
).,  quarter  comer  between  sees.  15  and  16,  crossroads. . . 
:..  quarter  comer  between  sees.  10  and  11,  crossroads. . . 
atoiy  dome 

57.3 
57.8 
48.2 
23  5 

R,  MILWAUKEE,  OZAUKEE,  AND    WASUINOTON    COUNTIES. 
STFORD,  FOKT  WASHIHOTOV,  WAUKESHA.;  AVD  WBSTBXKI)  aVADRAVOLSS. 

owiiig  geographic  positions  were  determined  by  George  T. 
topographer,  in  1905.  The  line  starts  from  bench  mark 
904,  3  miles  north  of  Ashippun,  follows  highways  north 
)order  of  the  Clyman  quadrangle  to  the  northwest  corner 
rtford  quadrangle,  thence  east  to  Lake  Michigan;  starting 
northeast  corner  of  the  Westbend  quadrangle,  it  mns 
to  bench  mark  No.  22,  1904,  at  North  Greenfield. 
)  is  tied  to  Woodland  triangulation  station  of  the  United 
ke  Survey,  to  Kewaskum  triangulation  station  of  the 
ates  Geological  Survey,  and  to  primary  traverse  position 
1.  1901. 
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HARTFORD   QUADRA N'GLK    (D0D«E    AND    WASHINGTON    COUNTIES). 

Geographic  positions  along  highways. 


Station. 


Ashippun,  3  miles  north  of,  Iron  post  No.  16, 1904 

Tps.  9  and  10  N..  R.  17  E.,  corner  sees.  5, 6.  31,  and  32,  T  road  oast 

T.  ION.,  R.  17  E.,  corner  sees.  29,  30.  31,  and  32,  T  road  east 

Neosho,  T  road  east 

T.  10  N.,  R.  17  E.,  comer  sees.  17, 18. 19,  and  20,  crossroads 

T.  10  N.,  R.  17  E.,  quarter  comer  sec.  5,  north  side  of,  T  road  south. . . 

Woodland  triangulation  station,  in  SW.  |  see.  33,  Herman  Township. 
1.12  miles  east  of  Woodland  railway  station  and  10  meters  north  oi 
middle  of  road,  on  Herman-Rubicon  township  line.  Height  of  sta- 
tion used  was  47  feet.  Station  mark:  A  stone  post  2.5  feet  Ih>1ow 
surface.  Reference  marks:  Three  stone  posts  -one  8.  1**  38'  E.,  dis- 
tant 17.07  meters:  one  S.  87°  46'  26"  W.,  distant  320..W  meters,  and 
one  S.  88°  41'  24"  E.,  distant  484.49  meters.  Height  cf  ground  at 
station,  607.2  feet 

T.  11  N.,  R.  17  E.,  south  comer  sees.  31  and  32,  240  feet  north  and  10 
feet  east  of,  on  east  side  of  north-south  road,  iron  post  stamped 
••  Prim.  Trav.  SU.  No.  l.-i.  19a5 " 

T.  11  N 

T.  11  N 

T.  11 


R.  17  E.,  south  comer  sees  31  and  32.  T  road  north 

R.  17  E.,  comer  sees.  20,  30,  31,  and  32,  crossroarls 

N.,  R.  17  E.,  comer  sees.  19,  20,  29,  and  30,  crossroads 

T.  11  N.,  R.  17  E.,  corner  se<'s.  17.  18,  19,  and  20,  crossroads 

T.  II  N..  R.  17  E.,  comer  sees.  7,  8,  17,  and  18,  crossroads 

T.  11  N..  R.  17  E.,  comer  sees.  .5.  6.  7,  and  8,  crossroads 

Tps.  11  and  12  N.,  R.  17  E.,  corner  sees.  5,  6, 31, and  32,  T  road  west. .. 
T.  12  N.,  R.  17  E.,  corner  sees.  2<>,  30,  31,  and  32,  crossroads. 


T.  12  N.,  R.  17  E.,  quarter  corner  between  sees.  29  and  30,  crossroads. . 
T.  12  N.,  R.  17  E.,  966  feet  west  of  quarter  comer  between  sees.  29  and 

30,  north  side  of  east-west  road,  iron  post  stampci  "Prim.  Trav. 

Sta.  No.  16.  1905  " 

T.  12  N.,  R.  16  E.,  quart^jr  corner  lH*tween  sees.  25  and  30,  T  roads 

May ville,  T  road  east  1  mile  south  of 

T.  12  N.,  R.  17  E.,  quarter  corner  between  sees.  28  and  29 

T.  12  N.,  R,  17  E.,  comer  s<»cs.  2.'^.  21,  '2.">.  and  26.  T  road  north 

T.  12  N.,  Rs.  17  and  18  E.,  16  feet  north  and  42  feet  west  of  corner  sees. 

19,  30,  24.  and  25,  nortli  side  of  east-west  road,  Iron  post  stamped 

•'  Prim.  Trav.  Sta.  No.  17.  KKX"),"  elevation  1.02('>.n72  feet 

T.  12  N.,  Rs.  17  and  18  E.,  corner  sees.  19.  30.  25.  and  24,  T  ro»xd  west. . 

Rock  River,  iron  bridge  ov^r,  center  (»f 

T.  12  N.,  R.  18  E.,  comer  sees.  27,  28,  33.  and  34.  T  road  south 

R.  18  E..  corner  sees.  26.  27,  34.  and  35,  crossroads 

R.  IS  E.,  corner  s<r8.  25.  26,  .35.  and  ;i6.  T  road  south 


T. 
T. 
T. 
T. 


12  N. 
12  X. 


12  N.,  Rs.  18  and  19  E.,  comer  sees.  25,  30.  M,  and  36.  iT<>s.«»roads 

12  N.,  Rj».  18  and  19  E..  comer  w'cs.  25.  19,  24.  and  30.  T  road  east... 
T.  12  N.,  Rs.  18  and  19  E..  comer  sees.  18,  19.  24,  and  13.  T  road  east... 
T.  12  X.,  r;  19  E.,  comer  wvs.  17,  IS.  19.  and  20,  4.V)  feet  east  of,  on 
north  side  of  ea.st-we.'Jt  road,  3  feet  .•*outli  of  wire  fence,  iron  post 
stamped   ■prim.  Trav.  Sta.  .\'o.  18.  IIKXJ" 


Latitude. 

1 

Longitu 

de. 

o 

/          rt 

3 

/ 

*/ 

43 

16    07.5  ' 

% 

31 

.W.9 

43 

16    50.1 

88 

31 

a>.s 

43 

17    51.8  , 

88 

31 

06.0 

43 

18    38.2 

88 

31 

05..': 

43 

19    35.3 

88 

31 

04.5 

43 

22    14.4 

88 

31) 

29.0 

43 

22 

14.8 

88 

29    49.7 

43 

22 

16.7 

88 

30  ais 

43 

•22 

14.3 

88 

30    U3.9 

43 

23 

06.4 

88 

.10    00.6 

43 

23 

58.6 

88 

30    00.5 

43 

24 

50.7 

88 

3f)  on.s 

43 

•25 

42.5 

88 

30  m.% 

43 

'26 

34.7 

SS 

Si   Si.  7 

43 

27 

25.1 

88 

29    .V.U 

43 

28 

17.5 

88 

29   ."itf.O 

43 

28 

43.7 

88 

29   .».! 

43 

28 

43.8 

88 

.10    12.2 

43 

•28 

44.5 

88 

.11   is-.s 

43 

28 

46.5 

88 

32   46.6 

43 

28 

43.7 

88 

2S    J7.4 

43 

29 

OS.  8 

SS 

'3    12.1 

43 

29 

0'.».5 

SS 

'24    1)2.1 

43 

29 

0'.».3 

ss 

24    111.6 

43 

28 

33.6 

K8 

^J    v.  9 

43 

28 

16.2 

.sS 

•S)   .-{"M 

43 

28 

14.6 

S.H 

19    IV  4 

43 

28 

14.4 

S8 

IS   (Jfi.2 

13 

2S 

14.2 

SS 

16    .>4.fi 

43 

29 

06.  S 

ss 

16   .VU 

43 

'J<) 

.'i9.3 

SS 

16  ^ri 

43 

29 

59.0 

SS 

i.i  ;cf* 

WESTBEM)    Ql  ADKAN'CJLK    (OZAIKKE    AND    WASniNGTON    COl-NTIKS). 

(injgntphic  posi(io7iS  along  highways. 


Stution. 


Latitude. 


1 

o  r           >' 

T.  12  N..  H.  19  K.,  comer  .sees.  16,  17.  20,  and  21,  cro.ssroads 43  29  .57.9 

T.  12  N..  K.  19  !•:.,  corner  sees.  l.',.  16  21.  and  22.  crossroads '  43  29  56.7 

Tlirce  corners.  40  feet  west  of,  2  feet  north  of  wire  fence,  iron  post  , 
stanii)ed  "  Prim.  Trav.  Sta.  .Vo.  19,  1<K)5.'  adjusted  elevation  968.749 

feet 43  29  48.0 

T.  12  N.,  Rs.  19  and  21)  K.,  corner  .sees.  13.  IS.  W).  and  21,  crossroads... .  43  29  .55.3  ' 

T.  12  N.,  Rs.  19  and  20  K..  coHK-r  sees.  17.  IS,  I'.t.  and  20.  crossroads 43  29  54.0 

T.  12  N.,  R.  20  K.,  corner  sees.  16,  17,  20.  and  21 .  T  road  .south 43  29  ^\.h  \ 

T.  12  N.,  K   20  E.,  corner  sees.  15,  \\\,  21.  and  '22,  crossroa<ls '  43  29  53.1 

T.  12  N..  R.  20  E.,  corner  .K(H-s.  i:i,  14.  2;i.  and  24,  crossroads 43  '29  53.5 

T.  12  N  .  K.  20  E.,  corner  stvs.  13.  It.  23.  and  21.  .V.  feet  .south  and  15 
feet  east  ui,  on  east  si<!o  of  north-south  roa<i.  iron  post  stamped  I  i 

••  Prim.  Trav   Sta.  No.  20.  llKri,"  adjusted  elovali<»n  SJ7  .971  feet 43  29  52.9 

T.  12  N.,  Rs.  20  and  21  E..  corner  sees.  IS.  19.  21,  and  13.  T  road  north.  43  29  53.6  i 

T.  12  \.,  R.  21  E..  comer  sees.  16.  17.  20.  and  21 .  <ros.*<roads 43  29  .54.0 


LongitudP 


.SS    14   2S.6 
88    13   17.1 


SS  10  37..^ 

.SS  l»  ^'^ 

SS  (IS  2.V3 

SS  07  13. -1 

SS  {J(^  01.4 

SS  Oil  *-^ 


SS  (W  36.6 
SS  02  24-3 
SS   00  01.  •• 
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PORT   WASHINGTON    QUADRANGLE    (oZAUKEE   COUNTY.) 

Geographic  positions  along  highways. 


Station. 


,  R.  21  E.,  corner  sees.  15, 16,  21,  and  22,  T  road  west 

N.,  R.  21  E.,  comer  sees.  13, 14,  23.  and  24,  crossroads 

N.,  Us.  21  and  22  E.,  comer  sees.  13, 18. 19,  and  24,  T  road  south 

N.,  K.  22  E.,  comer  sees.  17, 18, 19,  and  20,  crossroads 

N..  R.  22  E.,  corner  sees.  16, 17,  20,  and  21,  crossroads 

N.,  R.  22  E.,  comer  sees.  15, 10,  21,  and  22,  crossroads 

ium  station 

N.,  R.  22  E.,  comer  sees.  13, 14, 23.  and  24,  crossroads 

N.,  Rs.  22  and  23  E.,  comer  sees.  18, 19.  24,  and  13,  crossroads. . . 
;  N.,  Rs.  22  and  23  E.,  comer  Eecs.  18,  )9,  24,  and  13,  30  feet  north 
i  15  feet  east  of,  Iron  post  stamped  "rrim.  Tray.  8ta.  No.  21, 
5" 

onia,  crossroads  0.75  mile  north  of 

N.,  R.  21  E.,  quarter  comer  between  sees.  28  and  33,  T  road  north 
N.,  R.  21  £.,  south  quarter  comer  between  sees.  33  and  34,  T  road 

rth 

N..  R.  21  E.,  north  corner  sees.  3  and  4,  T  road  south 

N.,  R.  21  E.,  corner  sees.  3.  4.  9.  and  10,  crossroads 

N.,  R.  21  E.,  comer  sees.  9.  10, 15,  and  16,  crossroads 

N.,  R.  21  E.,  comer  sees.  15. 16.  21,  and  22,  crossroads 

N.,  R.  21  E..- comer  sees.  27,  28,  33  ,And  34,  crossroads 

N.,  R.  21  E..  south  comer  sees.  33  and  34,  T  road  north 

N.,  R.  21  E..  south  comer  sees.  33  and  34.  16  feet  south  of,  on 
itb  side  of  east-west  road,  3  feet  north  of  stone  fence,  Iron  post 

mped   'Prim.  Trav.  Sta.  No.  22, 1905" 

N.,  R.  21  £.,  corner  sees.  2,  3. 10.  and  11.  crossroads 

N.,  R.  21  E.,  corner  sees.  10. 11, 14,  and  15,  crossroads 

N.,  R.  21  E.,  corner  sees.  14. 15.  22,  and  23,  crossroads 

N.,  R.  21  E.,  comer  sees.  27.  28,  33.  and  34.  crossroads 

M.,  R.  21  E..  north  corner  sees.  3  and  4,  T  road  north 

N.,  R.  21  E.,  south  comer  sees.  33  and  34,  T  road  north 

*i..  R.  21  E.,  corner  sees.  3,  4,  9,  and  lO,  crossroads 


Latitude. 

Longitude. 

o 

f 

/» 

o 

» 

tf 

43 

29 

55.0 

87 

58 

49.5 

43 

29 

57.4 

87 

56 

25.8 

43 

29 

58.7 

87 

56 

13.6 

43 

29 

58.3 

87 

64 

00.8 

43 

29 

58.2 

87 

62 

48.7 

43 

29 

56.1 

87 

61 

37.1 

43 

29 

55.2 

87 

51 

17.0 

43 

29 

58.2 

87 

49 

13.3 

43 

29 

57.6 

87 

48 

02.2 

43 

29 

57.9 

87 

48 

02.0 

43 

29 

01.9 

87 

60 

24.6 

43 

28 

09.6 

87 

89 

24.1 

43 

27 

18.0 

87 

58 

47.6 

43 

27 

18.0 

87 

58 

48.7 

43 

26 

25.1 

87 

58 

49.1 

43 

25 

32.7 

87 

58 

49.5 

43 

24 

40.4 

87 

58 

49.5 

43 

22 

65.7 

87 

58 

47.8 

43 

22 

03.6 

87 

58 

46.8 

43 

22 

03.4 

87 

58 

46.8 

43 

21 

06.4 

87 

50 

06.0 

43 

20 

14.6 

87 

60 

06.0 

43 

19 

22.6 

87 

60 

04.4 

43 

17 

36.5 

88 

00 

14.2 

43 

16 

44.4 

88 

00 

13.7 

43 

16 

44.4 

88 

00 

13.2 

43 

15 

55.4 

88 

00 

12.6 

WAUKESHA   QUADRANGLE    (WASHINGTON   AND    WAUKESHA   COUNTIES.) 

Geographic  positions  along  highways. 


Station. 


S.,  R.  21  E.,  corner  sees.  9,  10,  15,  and  10,  2.000  feet  south  of.  on 
t  side  of  north-south  road,  iron  post  stamped  'Prim.  Trav.  Sta. 

.23,1905" 

^.,  R.  21  E.,  corner  sees.  15,  IG,  21,  and  22,  crossroads 

!<!.,  R.  21  E.,  corner  sees.  21,  22,  27,  and  28,  crossroads 

^.,  R.  21  E.,  corner  sees.  27.  28,  33,  and  34,  crossroads 

8  and  9  N.,  R.  21  E.,  comer  sees.  3,  4,  33  and  34,  crossroads 

S.,  R.  21  E.,  corner  sees.  3,  4,  9,  and  10.  crossroads 

S.,  R.  21  E.,  corner  sees.  9, 10,  15.  and  16,  crossroads 

M.,  R.  21  E.,  corner  sees.  15,  16,  21,  and  22,  crossroads 

JJ.,  R.  21  E.,  corner  sees.  21,  22.  27,  and  28.  crossroads 

*i.,  R.  21  E.,  corner  sees.  21, 22. 27,  and  28, 1,7(30  feet  south  of,  1  foot 
t  of  wire  fence,  on  north-south  road,  iron  post  stamped  "Prim. 

IV.  Sta.  No.  24,  1905" 

N.,  R.  21  E.,  south  comer  sees.  33  and  34,  T  road  north 

M.,  R.  21  E.,  north  corner  sees.  3  and  4,  T  road  south 

N'..  R.  21  E.,  corner  sees.  3,  4.  9,  and  10,  crossroads 

N.,  R.  21  E.,  comer  sees.  9.  10, 15,  and  10,  crossroads 

N.,  R.  21  E.,  comer  sees.  15,  10,  21 ,  and  22,  crossroads 

h  Greenfleld,  iron  post  No.  22,  1904 


Latitude. 


43  14 

43  14 

43  13 

43  12 

43  11 

43  10 

43  09 

43  08 

43  08 


43 
43 
43 
43 
43 
43 
43 


07 

oa 

05 
04 
03 
00 


46.9 
10.4 
18.1 
25.9 
33.3 
40.6 
47.9 
55.6 
02.8 


45.7 
20.3 
20.3 
24.2 
31.7 
39.2 
36.7 


Longitude. 


88  00 

88  00 

88  00 

88  00 

88  00 

88  00 

88  00 

88  00 

88  00 


88 
88 
88 
88 
88 
88 
88 


00 
00 
00 
00 
00 
00 
00 


n 

11.7 
11.7 
12.0 
12.3 
13.0 
14.7 
15.8 
18.2 
19.8 


20.6 
21.2 
23.8 
25.0 
25.5 
25.9 
47.6 


WESTERN  DIVISION  OF  TOPOGRAPHY. 

E.  M.  Douglas,  Geographer  in  charge. 


CAIilFORNIA. 

TRIANGULATION    STATIONS. 

COLUSA    AND   YOLO   COUNTIES. 
COPAT,  OOLVSA,  DTJirNXOAK,  KXTIIBET,  AVD  WOODLAITD  aXTADRANOLES. 

In  1905  C.  F.  Urquhart,  topographer,  extended  triangulation  over 
five  15-minute  quadrangles  in  the  Sacramento  Valley,  in  cooperation 
with  the  State  of  California.  Positions  are  based  on  Yolo  northwest 
base  and  southeast  base.  United  States  standard  datum,  of  the  Coast 
and  Geodetic  Survey. 

ARBUCKLE,    COLUSA   COUNTY. 

(Not  occupied.) 

Station  mark:  The  spire  on  Baptist  Church  in  Arbuckle,  in  the 
southwest  part  of  town,  near  the  schoolhouse. 

[ Latitude  39'  (X)'  54.52t)".     Longitude  122"  03'  23.352".] 


To  station— 

i 
.     .             1 

Foothill 

1 
1 

Stovall 

Frtinklin .   ' 

Gullup 

1 

Azimuth.       i 

Back  azimuth. 

236    27    42.49 

296    21    24.88 

39    48    03.97 

168    05    41.30 

Log. 
distance. 

Of                 //            . 

.V)    32    48.78 
116    31    M.06 
219    46    32.38  1 
348    04    13. 70 

4.  42«ItS3 
3. 75Jf)~0 
4. 2101CW 

ASH,    <M)LUaA    COTNTY. 

On  a  hill  in  Mr.  Ash's  pasture,  about  6  miles  west  and  one-half 
mile  north  of  Arl)ucklo.  The  road  from  Arbuckle  to  Rumsey  passes 
one-half  mile  south  of  the  station,  at  a  point  about  one-fourth  mile 
west  of  the  schoolhouse  on  Sand  Creek.  At  this  point  there  is  a 
wire  gate  leading  into  tlie  Jones  ranch,  thence  up  old  grade  to  the 
fence  between  tlie  Jones  and  Ash  ranclies. 

Signal:  A  lumber  quadripod  about  14  feet  liigh. 

V12 
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Station  mark:  An  iron  bench-mark  post  set  in  g^round  under  center 
of  signal. 

[Latitude  39*  or  15.437''.     I^ngitudo  122*  09'  45.363".] 


To  BtAtion- 


Azlmuth. 


Buck  azimuth.        ^j^^^^^.^ 


Stovall !      127    26    37.83 

WolMter 240    41    46.28! 

Arbuckle i      273    58    49.67  ' 


o  /  ''I 

307  20  12.48  ' 

60  44  55.60 

94  02  53.26  I 


Meters. 
4.2671365 
3.91846H6 
3.9644111 


DARN,  COUiSA    COrNTY. 
(Not  OCClipi(Kl.) 

The  cupola  on  large  barn  owned  by  Mr.  Morris,  about  6  miles 
north  of  Arbuckle. 

Station  mark:  Center  of  cupola. 

[latitude  31»'  06'  03.067".    Longitude  122*  03'  17.193".! 


To  station—                                  .       Azimuth. 

1 

Back  azimuth. 

214    26    15.11 
275    31    57.88 
146    11    26.06 

Log. 
dlstanco. 

Foothill 

Stovall 

Fnmklin 

o            /              // 

34    31    25.57 

95    42    28.43 

326    09    55.18 

Meters. 
4.3212151 
4.3825774 
3.7942240 

COLLECiR   CITY,  COLUSA    COUNTY. 

(Not  oociipiwl.) 

Station  mark:  The  spire  on  church  in  College  City,  about  3  miles 
east  of  Arbuckle,  a  station  on  the  Southern  Pacific  Railroad. 

[  Latitude  39*  00'  14.459".     Ix>ngltude  122*  (N)'  23.  SSQ".] 


To  station- 


Azimuth. 


Foothill 67    56    45.06 

Stovall 115    02    15.56 

Franklin '      172    40    14.18 


Back  azimuth. 


247  49  45.74 
294  49  56.26 
352  45  55.64 


Log. 
dl.stanco. 


Meters. 
4.2386071 
4.4928252 
3. 7499138 


COLUHA, COLUSA    COUNTY. 

(Not  oocupitKl.) 

The  station  is  the  top  of  what  seemed  to  be  a  large,  high  water 
tank  in  Colusa.  Windows  showed  in  the  square-shaped  building, 
and  on  top  there  was  a  round  tank. 

[latitude  :vr  12'  5.5.137".     longitude  122"  (M)'  12.H7(»".] 


To  station 


Franklin, 
Foothill. 
Stovall.. 


Ar.imnth. 


3    (iL")    r>.  41  I 
2S    34    (12.  (M'l 
70    00    15. 2s 


Back  uziniiith. 


1S3  (L'l  (M).(I7 
21 W  'ill  .V>.(i;{ 
249    53     47..VJ 


L<»g. 
distunco. 

Mttrr*. 
4.  2.VJ*>'.i6:i 
4.  .ve.«7.t 
4.  4>«)r»461 
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FOOTHILL,  COLUSA   COUNTY. 

On  a  small  bald  point  about  12  miles  southwest  of  Arbi 
There  is  a  good  road  from  Arbuckle  to  Pat.  Molalley's  ranc 
Petroleum  Creek,  a  distance  of  7  miles;  thence  up  the  creek  4 
to  a  cabin,  and  about  one-fourth  mile  beyond  the  cabin  up  left- 
creek  to  place  where  a  cabin  has  been  burned.  There  is  a 
shack  standing  and  an  old  well.  At  this  place  wagon  will  ha 
be  left.  Thence  up  creek  on  horseback  or  foot  between  one-f 
and  one-half  mile,  thence  up  ridge  taleft. 

Signal:  A  tree  set  in  the  ground. 

Station  mark:  An  iron  bench-mark  post  set  in  the  ground  nea 
signal   tree. 

[  Latitude  38*  56'  43U)05''.    Longitude  122*  IV  30.267''.] 


To  station— 


Stovall 

Wllilama 

Colusa 

Barn 

Webster 

Franklin 

A  rbuckle 

College  City ^ 

Johns 

Smokestack . . . : 

Dunnigan 

Gallup 


Aalmuth. 


148  13 

188  11 

206  26 

214  26 

218  02 

231  40 

236  27 

247  49 

266  09 

274  27 

288  23 

298  18 


35.26 
45.10 
55.03 
15.11 
34.18 
2L81 
42.49 
45.74 
54.15 
46.75 
01.06 
28.22 


Back  azimuth. 


328  08 

8  13 

28  34 

34  31 

38  06 

51  47 

56  32 

67  56 

86  18 

94  39 

108  31 

118  25 


L 

dist 


// 

Me 

16.29 

13.94 

02.06 

25.57 

49.38 

02.84 

48.78 

45.06 

17.22 

29.83' 

27.83 

01.57 

FRANKLIN,  COLUSA    COUNTY. 

The  pole  set  in  the  cupola  of  Franklin  schoolhouse,  about  5  : 
north  and  east  of  Arbuckle  and  about  3  miles  north  of  College 
about  one-eighth  mile  south  of  store  where  road  turns  east  to  go 
long  bridge  leading  into  Morman  Basin. 

Station  mark:  An  iron  bench-mark  post  set  in  the  ground  5C 
from  signal  on  line  to  Stovall  station..  The  post  is  very  nea: 
fence  in  front  of  the  school,  between  fence  and  northernmost  hit4 
post. 

[  Latitude  39°  03'  15.331".     Longitude  122°  00*  53.017".] 


To  station— 


(Jallup 

Stevens  . . . 

Arlmckle 

Foothill 

Webster. .  . . 

Stovall 

Ha  rn 

Coliisji 

Smokestack. 
Mesa 


Az 

imu 

th. 

Back  azimuth. 

dist 

o 

/ 

ft 

o 

r 

// 

Mt 

0 

44 

55.09 

180 

44 

4&19 

4. 

17 

:f2 

09.04 

197 

28 

05l45 

4. 

39 

48 

03.97 

219 

46 

32.38 

a 

51 

47 

02.84 

231 

40 

2L81 

4 

93 

40 

38.53 

273 

38 

12.51 

a 

105 

25 

51.87 

285 

13 

5a  73 

4 

140 

11 

20.00 

326 

09 

5&18 

a 

183 

05 

00.07 

3 

05 

25l41 

i 

320 

49 

59.37 

140 

55 

02.34 

4 

341 

58 

40.70 

162 

03 

2a  20 

4 

CALIFORNIA. 
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JOHNS,  COLUSA   COUNTY. 

(Not  <K»cupied.) 

Station  mark:  The  flag  pole  on  Johns  schoolhouse,  about  5  miles 
north  of  Dunnigan. 

[  Latitude  38°  57'  24.129".     Longitude  121°  58'  10.026".] 


To  station— 

AEimuth. 

Back  azimuth. 

Log. 
distance. 

CtelHip 

24    00    4&72 

86    18    17.22 

160    06    27.64 

0             1                It 

203    58    59.45 
266    09    54.15 
340    04    4&06 

MeitTt. 
4.0130554 

VoothUi 

4.2858171 

Franklin 

4.0613867 

SMOKESTACK,  COLUSA  COUNTY. 

Station  mark:  The  smokestack  of  pumping  plant  on  reclamation 
district  108.  There  is  a  road  to  it  down  Sacramento  River  from 
Grimes  post-office,  but  the  best  way  is  to  go  from  Captain  Hull's 
residence  by  boat.  Mr.  Friel,  who  lives  4  J  miles  north  of  Dunnigan, 
has  a  very  good  boat  and  will  act  as  boatman.  The  point  is  also 
known  as  Howell  Point.  No  post  was  put  in  at  this  station,  as  the 
only  land  above  water  was  the  levee. 

[  Latitude  38"  55'  33.303".     Longitude  12l*»  52*  61.488".J 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Mesa 

o 

2 

30 
53 
60 
63 
94 
140 
349 

/                   99 

17    48.31 
47    ia03 
49    0.150 
03    14.41 
14    09.70 
39    29L83 
55    20.34 
17    57.53 

O             / 

182    17 
216    43 
233    40 
239    59 
243    02 
274    27 
320    49 
160    18 

II 

2a  37 
44.96 

oai6- 

5ft  43 
3a88 
4&75 
6ft  37 
51.31 

Meters. 
4.2823401 

Curtis 

4.1391498 

Stevens 

Duonigan 

Gallup 

y --, --- 

4.  4148425 
3L  9384923 
&  5399159 

Foothill 

4.  4318735 

Franklin 

4.2640047 

filodgett 

• 

4.0466199 

STOVALL,  COLUSA   COUNTY. 

On  the  highest  of  three  peaks,  known  locally  as  the  Three  Sisters, 
on  ridge  in  pasture  of  the  Stovall-Wilcoxon  Company.  It  is  about  3 
miles  west  by  northwest  of  the  Stovall  residence  and  about  IJ  miles 
south  of  the  Mountain  House  post-office.  The  hill  is  probably  1,500 
or  2,000  feet  high  and  scattering  oak  and  pine  tree^  are  on  it.  The  best 
way  to  climb  it  is  from  the  Mountain  House,  where  there  are  accom- 
modations for  men  and  animals.  The  mountain  is  11  miles  from 
Williams  and  18  from  Arbuckle.  There  are  several  high  trees  on  the 
northeast  side  of  the  mountain  which  would  interfere  with  observa- 
tions in  the  direction  of  Maxwell. 
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Signal :  A  small  tree  set  in  the  ground  on  highest  point. 
Station  mark:  An  iron  bench-mark  post. 


[LAtitade39»ori9.704'.    Longltixle  122*  19^ 56^783''.] 


To  stotlon— 

Ailmuth. 

Back  Mdmath. 

Log. 
dlstonoe. 

CoJUBA 

o      i       It 

249    53    47.61 
255    57    4123 
275    31    57.88 
285    13    5a  73 
288    03    26l68 
294    49    56l96 
296    21    24.88 
307    20    12.48 
328    08    1&  29 

70    06    15l28 

76    04    31.94 

05    42    2a  43 

105    25    5L87 

108    13    0L73 

115  02    15l56 

116  31    5106 
127    26    37.83 
148    13    3&26 

iitUft. 

4.«0bffl 

Wniiams 

Bam 

laiMTW 
4.3825774 

Fmnldin 

4.4Stt£Q8 

Webster 

kTISIXM 

College  City 

J4.4BIZ8S! 

Artiucklc . . : 

••CfiGBSBS 

AA 

4»S71S5 

Footbilh ■ 

49B7M 

WBB8TER,  COLUSA   COUNTY. 

Station  mark:  The  cupola  on  schoolhouse,  known  as  the  Webster 
school,  about  4  miles  up  the  railroad  from  Arbuckle. 

[  Latitude  30<'  OT  26.880".    Longitude  122^  04*  44.758".] 


To  station— 


Foothill. 

Ash 

Stovall. . 
Franklin 


Axlmutb. 


t* 


38  06  49.38 

00  44  56l00 

108  13  01.73 

273  38  12  51 


Back  azimuth. 


f* 


218  09  3118 

240  41  4&26 

288  03  26l68 

93  40  38.53 


Log. 
diaUntr. 


MtUft. 

i36»M6 
a7«90» 


WILLIAMS,  COLUSA    COUNTY. 

(Not  occupied.) 

Station  mark :  The  cupola  on  large  school  building  in  Williams,  a 
station  on  the  Southern  Pacific  Railroad. 


[  latitude  ajJ"  (W  25.252".     lx)ngitude  122*'  Ott*  00.261".] 


To  atatiim— 


Foothill. 
Stovall.. 
Wi'bstiT. 


Azimuth. 


Back  azimuth,  i 


// 


8    13    ia94 

76    04    3L04 

330    04    31.08 


ff 


188  11  45ilO 
255  57  43L23 
150    07    17.91 


Log. 
diiUDCf. 


Jitrten. 

iioMsn 


I 


I 


BLACKS,  YOU)   COUNTY. 

(Not  tK'ciipicd.) 

Station  mark:  The  spire  on  church  at  Blacks  station,  or  Zamora,a 
station  on  the  Southern  Pacific  Railroad. 

[  LiititiKlo  38°  4S'  (10.340 ".     Longitude  121o  52*  53.883".! 


To8tatl«»n  — 


Azimuth. 


Back  axlmuth. 


Log. 
disUDoe. 


Mr*sfl . . 
Curtis. 


,  7  40  1S.S0 

lOS  31  3.'i(a 

JMoilgt'tl '  2Ui  37  05X86 

\ 


187    40    0a08 

288    28    0a44 

36    38    04.82 


I 


Meten. 

3.73303U 
3937179 
a5fiS7«6 
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BLODGETT,  YOLO   COUNTY. 

A' high  windmill  in  Mr.  Blodgett's  yard,  about  3i  miles  northeast  of 
jamora  or  Blacks  station,  on  the  Southern  Pacific  Railroad,  and 
ibout  one-fourth  mile  from  the  edge  of  water  known  as  the  Tule. 
There  are  several  windmills  in  the  vicinity,  but  this  is  the  highest  and 
las  white  cloth  around  the  derrick  just  below  the  platform. 

Signal :  Center  of  derrick. 

Station  mark:  Iron  post  extending  into  ground. 

[  latitude  380  49^  38.530''.    Longitude  121°  SV  25.789'.] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Men 

O             t               tf 

19    04    51.16 

36    38    04.82 

89    29    43.21 

109    34    14.52 

153    03    53.68 

169    18    51.31 

o           /              // 

199    03    37.55 
216    37    09.86 
269    25    15.04 
289    28    11.83 
333    01    28.58 
349    17    57.53 

Meters. 
3.9384519 

BUcks 

3.5492765 

CartU 

4.0136002 

OiUap..: 

4. 1700617 

Uumnu 

4.0866882 

Smokestack 

4.0466199 

BRICK  HOUSE,  YOLO   COUNTY. 

(Not  cK'cupied.) 

Station  mark:  The  chimney  on  a  large  brick  house  in  Hungry  IIol- 
ow.  about  4  miles  north  and  1  mile  east  of  Capay  post-oflBce. 

[  Latitude  38*»  45'  12.757*.     Longitude  122»  OV  28.258*1. 


To  station— 

Azimuth. 

Oft/ 

113    53    14.48 
207    29    42.47 
269    59    30.93 

Baclc  azimuth. 

o           /              // 

293    49    33.76 
27    31    31.94 
90    04    34.51 

distance. 

*ven8 

. 

Melert. 
3. 9ti8H716 

iTXh 

3.9604774 

est 

4.0685796 

CORBIN,  YOLO   COUNTY. 

On  a  round  prairie  hill  in  the  foothills,  about  3^  miles  southwest  of 
reorge  Scott's  residence  and  on  land  owned  by  him,  about  1.5  miles 
'est  of  the  Corbin  ranch.  Mr.  Scott's  residence  is  about  3  miles 
3uth  and  1  mile  west  of  Madison  post-office. 

Signal:  A  lumber  quadripod. 

Station  mark:  An  iron  bench-mark  post  set  40  inches  in  the  ground. 


[  Latitude  38®  37'  08.41 1".     Longitude  122"  02'  :W.280'.l 


To  station— 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


ivena 

o 

159 
196 
221 
247 
288 
337 

38 
27 
38 
23 
09 
37 

1' 

45.  52 
37.03 
12.54 
55. 40 
52  42 
42.76 

o 

339 

16 

41 

67 

108 

157 

35 

28 

4;i 

30 
16 
39 

4.=).  78 
39.23  ; 
56.32  1 
50.  .W 
15.00 
48.83  , 
1 

MetcTi. 
4. 2998654 

pfiita 

3.  9290019 

mtk.. 

4. 3007S68 

rio  northwest  iMue. ...  . 

4  '>40»),Vi7 

>lt 

4.  19;{7K1!8 

lotcra 

4. 109()763 

128   PBIMABY  TRI ANGULATION  AND  PBIKABT  TBAVEBSB. 

CURTIS,  YOLO  COUNTY. 

On  land  of  Al.  Bnmmerly  used  as  pasture,  about  5  miles  south  of 
Dunhigan.  A  road  leads  from  Dimnigan  to  the  Curtis  residence  on 
the  Bennmerly  ranch,  thence  into  the  hills.  Mr.  Curtis  or  anyone  at 
his  ranch  can  give  directions  to  station.  It  is  probably  the  highest 
hill  in  the  vicinity. 

Signal:  A  lumber  quadripod  about  14  feet  high  with  white  and 
black  cloth  on  it. 

Station  mark:  An  iron  bench-mark  post  set  in  the  ground  under 
center  of  signal. 


[  Latitude  3S^  49"  35.365'.    Longitude  ni**  S8f  33.517']- 


To  station- 


Brick  house 

Roth 

Stevens 

Oailup 

Mumma 

Smokestack. 
Blodgett.... 

Blacks 

Mesa 


Azimuth. 

Back  azimuth. 

Log. 
distance. 

o 

/ 

// 

o 

f 

ft 

Meter$. 

27 

31 

3L94 

207 

29 

42.47 

3L 9604774 

48 

55 

33.57 

228 

53 

01.05 

a  8917122 

71 

13 

44.99 

251 

08 

14.59 

4.1283773 

144 

15 

51.00 

324 

14 

16.62 

3.7931496 

203 

29 

25.02 

23 

31 

29.38 

4.0782451 

216 

43 

44.96 

36 

47 

19.63 

4.1391498 

269 

25 

15.04 

89 

29 

43.21 

4.0136002 

288 

28 

oa44 

106 

31 

33.63 

3w 9371752 

317 

14 

25.78 

137 

17 

40.13 

4.0427297 

DAViaVILLE,  YOLO   COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  a  ver^^  hi^h  eucalyptus  tree  with  the  limbs 
cut  off  within  15  feet  of  top,  in  the  town  of  Davis. 

* 

[  Latitude  38°  32^  35.49<i'.     Ix)ngitude  121°  44'  23.477'.] 


To  station — 

Azimuth. 

Back  azimuth. 

distance. 

Yolo  southeast  base. 

0           r             tf 

72    30    06.54 
107    03    22.57 

O             /                // 

252    27    52.57 
286    58    25.53 

Metert. 
3.  7373120 
4.0815727 

Scott 

nUNNIOAN,  YO 

( Not  ocoi 

T.O   COT^NTY. 

ipied.) 

i 

Station  mark:  The  spire  on  church  in  Dimnigan,  a  station  on  tht^ 
Southern  Pacific  Railroad. 


[  Latitude  38°  5;r  12.688".     Longitude  121°  58'  at.530".] 


To  station  — 


Stevens 

Gallup 

Foothill 

Sniokestack. 
Mesa 


Azimuth. 

o 

/ 

II 

:^) 

39 

19.48 

r.9 

07 

14.38 

108 

31 

27.83 

239 

m 

r.8.  43 

335 

25 

59.53 

Back  azimuth. 


230  33  30.05 

249  a*)  21.11 

288  23  01.06 

••>0  03  14.41 

155  28  55.21 


Log. 
distance. 


4.24029eZ'^ 
3. 6680? -♦i 
4.3115?-^* 
3.93849^:^ 
4.211! 


CALIFORNIA. 


129 


K8FARTA,  YOLO  COUNTY. 

(Not  occupied.) 

Station  maiiic:  The  pole  in  cupola  on  the  large  school  building  in 
ilsparta,  on  branch  line  of  Southern  Pacific  Railroad  from  Elmira  to 
Elumsey. 

[  Latitude  38"  41'  32.507*     Longitude  122^  OC  53.717*  ] 


To  station— 

1 
Azimuth. 

o         /           // 

16    28    39.23  ] 
138    30    21.64 
238    01    00.86 
316    18    45.36  1 

Back  azimuth. 

O             /                ft 

196    27    37.03 

318    26    19.44 

58    05    42.62 

136    24    06.08 

Log. 
distance. 

I^rbin 

Meter*. 
3.9290019 

itovens 

4.1491683 

Ileaa 

4. 1079913 

Scott 

4.2553407 

PAIRVIEW,  YOLO   COUNTY. 


(Not  occupied.) 

Station  mark:  The  pole  in  cupola  of  Fairview  School,  on  road 
between  Dunnigan  and  Capay,  about  6  or  7  miles  from  Dunnigan. 

[Latitude  38<»  49' 55.005".    Longitude  122<»  02' 32.789".] 


To  station- 

Azimuth. 

O          /            // 

54    36    30.34 
205    45    50. 2G 

Back  azimuth. 

Log. 
distance. 

Stevens 

Gallup 

O             '                // 

234    33    29.87 
25    46    45.96 

Meters. 
3.9306902 
3.0W23950 

GALLUP,  YOLO   COUNTY. 

On  a  round  cultivated  hill,  highest  in  vicinity,  about  3  miles  west- 
southwest  of  Dunnigan,  a  small  town  on  the  Southern  Pacific  Rail- 
road. It  is  on  land  of  Mr.  Gallup,  of  Sacramento,  at  present  rented 
by  Mr.  Dubois.  A  buggy  can  be  driven  to  summit,  but  to  do  so  one 
would  have  to  go  through  a  cultivated  field.  A  good  road  from  Dun- 
nigad  to  Mr.  Dubois's  residence  must  be  traveled,  but  leave  it  and 
follow  divide  just  as  his  residence  comes  into  view. 

Signal:  A  lumber  quadripod. 

Station  mark:  An  iron  post  under  center  of  signal. 

[Latitude  38*  52'  18.830".    Longitude  122«  01'  03.a>0".] 


To  station— 


Fainriew 

Stevens 

Foothill 

Franklin.... 

Johns 

Muoinm 

Smolceiitack. 
Dunnigan... 
Blodgett.... 

Men 

Curtis 


1 

Azimuth. 

Back  azimuth. 

Log. 
dlstuntv. 

0 

/ 

»» 

0 

/ 

// 

MfteTK. 

25 

4« 

45.96 

205 

45 

50.26 

3.WI23959 

44 

08 

21  .Wi 

224 

04 

25.74 

4.11583*50 

lis 

25 

01.57 

298 

18 

28.22 

4.2342202 

180 

44 

48.19 

0 

44 

55.00 

4.30(l,'{418 

203 

W 

59.45 

24 

00 

48.72 

4.0im'>54 

2.14 

42 

25.05 

54 

46 

03.95 

4.0l2:i.'i(H 

243 

09 

00.44 

ft3 

14 

09.70 

4.12171-03 

'      249 

05 

21.11 

r,9 

07 

14.38 

3.MW0244 

2»J 

28 

11  83 

109 

34 

14.52 

4.17nO«iI7 

31*1 

44 

34.14 

139 

49 

22.90 

A/iXiAH'l 

324 

1 

14 

lti.62 

144 

15 

51.00 

3.97:iI49<) 
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QRBBN,  TOLO  COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  a  high  windmill  in  grove  of  Mrs.  i 
yard,  1 J  miles  west  and  9  miles  south  of  Woodland. 

[Latitude  38<>  34'  08.148".    Longitude  121»  48^  13.M4".] 


To  station- 


Scott 

Yolo  southeast  base 


Aslmuth. 


Back  axlmntb. 


O             f               ff 

0     /      // 

96  27  55.24 
355  23  08.21 

276  35  21.54 
175  23  17.56 

UINE8,  YOLO  COUNTY. 


(Not  occupied.) 


Station  mark :  Center  of  a  very  high  eucalyptus  tree  near  Mr.  ] 
residence^  one-half  mile  east  of  Plainfield. 


[Latitude  38<>  35'  18.814".    Longitude  ]21«  47'  44.866".] 


To  station— 


Yolo  southeast  base. 

Scott 

Yolo  northwest  base 


Azimuth. 


O  f  ff 

2  50  01.06 

77  17  25.12 

151  43  45.18 


Back  azimuth. 


O  /  ff 

182  49  52.57 

257  14  33.53 

331  41  24.89  I 


MKAA,  YOLO   COUNTY. 

On  a  rolling  prairie  hill  in  Mrs.  Bemmerly's  pasture,  4  mik 

and  2  miles  north  of  Yolo,  about  lU  miles  south  of  Blacks  stati« 

1  mile  west  of  Mr.  Morgan's  ranch. 

Signal:  Lumber  quadripod  with  white  and  black  cloth  on  it 

Station  mark:  An  iron  bench-mark  post  set  34  inches  in  the  g 

(Latitude  38*>  45'  lL>.53r'.    longitude  l21o  53'  23.281".] 


To  Station- 


Azimuth. 


Back  azimuth. 


Corbin 41 

Ksparta .W 

Monticollo iM) 

\i  riekhou«» 90 

Stevens '  100 

Roth ,  102 

Curtis 137 

r.ftllup '  VS'J 

Dunnigan I.**.! 

F  rankll  n '  1  'Vi 

Smokestack 182 

Blacks 187 

Blwlgett 199 

Yolo '  287 

Woodland ,  :«W 

Yolo  northwest  bas<» .'^41 

Scott 3'>r) 


43 

5«J.32 

221 

38 

12.54 

1 

05 

42.02 

238 

01 

00.86 

15 

0(>.95 

240 

03 

52.10 

04 

34.51 

260 

50 

30.93 

38 

09.00 

280 

29 

24.59 

37 

34.00 

282 

31 

47.35 

17 

40.13 

317 

14 

25.78 

49 

22.90 

319 

44 

34.14 

28 

55.21 

335 

25 

59.53 

03 

2i).20 

341 

58 

46.76 

17 

28.. 37 

2 

17 

48.31 

40 

00.08 

7 

40 

18.80 

03 

37.55 

10 

04 

51.16 

41 

39.39 

107 

44 

47.06 

03 

31. 39 

129 

07 

55.25 

2:> 

49.98 

101 

27 

01.74 

34 

48.55 

175 

35 

28.08 
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MONTICELLO,  YOLO   COUNTY. 

In  extreme  northeast  corner  of  sec.  4,  T.  9  N.,  R.  3  W.  of  Mount 
Diablo  meridian,  the  highest  summit  of  mountain  range  lying  between 
Sacramento  and  Berryessa  valleys,  about  5  miles  north  of  Monticello, 
in  lower  portion  of  Berryessa  Valley.  May  be  approached  from  this 
town^  from  which  it  is  visible.  Location  known  to  people  in  neigh- 
borhood. The  lower  underground  mark  is  a  metallic  cartridge  placed 
ball  downward  in  a  J-inch  hole,  IJ  inches  deep,  drilled  in  bottom  of  a 
6-inch  round  hole  1  foot  deep  excavated  in  sandstone  rock,  the  top  of 
cartridge  being  2.5  feet  below  surface.  Surface  mark  is  a  copper  bolt 
five-eighths  inch  by  5  inches,  with  a  silver  pin  in  it,  set  in  cement  in  a 
hole  in  this  stone.  Bolt  projects  one-fourth  inch  above  stone.  A 
rough  stone  theodolite  pier  was  then  built  to  a  height  of  3.84  feet  and 
cupped  with  a  flat  stone  32  inches  square,  31.288  feet  north  and  3.687 
feet  east  of  station;  the  latitude  pier  is  31.413  feet  north  and  8.823 
leet  east  of  station,  and  the  vertical-circle  pier  bears  S.  38°  17'  E. 
(tnie)  and  is  distant  19.786  meters  from  station. 

[Latitude  38*»  Sy  50.645".    Longitude  I22o  IV  22.327.] 


To  station— 

Vtca 

Mount  Helena 

Azimuth. 


Diablo. 
Tamalpaie. 
Stevens. . . 


Mesa.  

Yolo  northwest  base. 
Yolo  southeast  base. 


343  53 
91  04 

344  21 
23  32 

203  a3 

249  03 

260  35 

293  47 


24.67 
27.64 
34.46 
08.73 
32.18 
52.10 
03.73 
19.46 


Back  azimuth. 


163  57 
270  47 

164  31 
203  17 

23  06 

69  15 

86  47 

114  01 


Log. 
distance. 


// 

Meters. 

21.54 

4.5220726 

50.79 

4.5863347 

50.15 

4.9547254 

02.14 

4.9517165 

03.33* 

4.1728090 

06.95 

4.4455587 

29.67 

4.4610020 

55.20 

4.5700R50 

MUMM.\,    YOLO   COUNTY. 


About  5  miles  northeast  of  Dunnigan,  a  station  on  the  Southern 
Pacific  Railroad,  on  the  very  flat  ground  about  100  feet  south  of  the 
Yolo-Colusa  county  line  and  very  near  the  overflow  country  known 
as  The  Tule.  It  is  about  one-fourth  mile  southeast  from  Thomas 
Mumma's  residence,  which  is  in  Colusa  County.  The  land  on  which 
it  stands  is  not  fenced,  and  a  buggy  can  be  driven  to  it. 

Signal:  A  lumber  quadripod  about  16  feet  high.  To  reach  signal 
from  Dunnigan,  go  north  to  county  line,  thence  east  to  point. 

Station  mark:  An  iron  bench-mark  po.st  set  in  the  ground  under 
center  of  signal. 

(Latitude  38*  55'  35.451".     Ix>ngitud«»  12P  55'  15.382".] 


To  station— 


.\zimuth. 


Back  azimuth. 


o 

Curtis 23 

Gallup I  54 

Smokestack '  269 

£Iodgett 333 

BuJl  3ia-07 JO 


Log. 
distance. 


0 

/ 

V.  1  O  V<»  ll>^^  . 

/ 

// 

// 

Meters. 

31 

29.38 

203 

29 

25  02 

4. 07S2451 

46 

03.95 

234 

42 

25.05 

4. 0123504 

02 

«jRI.  no 

89 

04 

ia29 

3.5399159 

01 

2&58 

153 

03 

52.68 

4.0866882 
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ROTH,    YOLO   COUNTY. 

(Not  occupied.) 

Station  mark:  The  chimney  on  Mr.  Roth's  residence,  5  miles  north 
of  Capay,  on  the  Capay-Dunnigan  road. 

[Latitude  38°  46^  49i  244''.     Longitude  122^  OT  36.909".  ] 


To  station- 


Stevens. 
Curtis.. 
Mesa... 


! 

{        AiUmuth. 

96    36    04.55 
228    53    OL  05 
'282    31     47.35 

Back  azimuth. 

Of                 /» 

276    32    Oa  77 

48    55    33.57 

102    37    34.00 

Log. 
distance. 

Mftrr*. 

3.S917122 
4.1365453 

SCOTT,    YOLU   COUNTY. 

On  a  low  prairie  hill  with  a  lone  locust  tree  on  it.  The  land  is 
sometimes  used  for  grain,  but  it  is  a  pasture  at  present.  It  is  three- 
fourths  mile  west  of  Isaac  Quinn^s  residence,  which  is  3  miles  west 
and  1  mile  south  of  Plainfield.     Land  is  owned  by  George  Scott. 

Signal :  A  lumber  quadripod  with  a  black  cloth  on  it. 

Station  mark:  An  iron  bench-mark  post  set  30  inches  in  the  ground. 

[Latitude  38°  34'  3a  006".    Longitude  121°  52^  20.020".] 


To  station— 

Aslmuth. 

Back 

0 

234 

288 

317 

316 

355 

6 

36 

40 

»^^ 

i  < 

9(i 

107 

129 

azii 

46 
09 
12 
18 
34 
09 
58 
02 
17 
27 
03 
16 

nuth. 

Log. 
dl.stanoe. 

Winters 

Corbin 

0 

54 

108 
137 
13<i 
175 
18<) 
21(i 
219 
257 
27() 
280 
309 

50 
IG 
21 
24 
35 
08 
55 
58 
14 
25 
58 
13 

ft 

18.74  1 

15  00 

53.96 

0(x08 

28.08 

37.  82  , 

ia58 

49.20 

33.53 

21.54  , 

25.53 

59.56 

ft 

02.62 
52.42 
31.02 
45.3<i 
48.55 
0a95 
57.  43 
32.35 
25.12 
55.24 
22.57 
42.54 

4.  0S.Vi9(« 
4.  19.37828 

Stevens 

4.  50»'>4425 

Esparta 

Mesa 

Yolo  northwest  base 

4.2553407 
4.29K2274 
4.0653494 

Woodland 

4.  KVr2491 

Woodland  high  school 

4.  r287?i8 

Hinos 

a8:{42838 

Gnvn 

.1  TTN'iS.SH 

Davisvillo 

4.0815727 

Yolo  southeast  base 

a91262S6 

STEVENS,    YOLO    COUNTY. 

On  high  point  in  Mr.  Stevens's  pasture,  the  higliest  bald  point  on 
the  ridge  in  the  range  of  hills  between  the  Capay  Valley  and  Hunger 
Hollow.  To  reacli  station,  follow  the  Capay-Dunnigan  road  to  Mr. 
Roth's  residence,  5  miles  from  the  Capay  post-office,  thence  west  1 
mile  to  Mr.  Scheller's  ranch,  from  which  there  is  a  good  road  uphill 
to  the  signal.  The  road  is  very  steep  3i  or  4  miles  from  Mr.  Schel- 
ler's to  signal. 

Signal :  An  oak  tree  set  in  ground. 
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Station  mark:  An  iron  bench-mark  post  set  in  groimd  by  side  of 
tree. 

[Latitude  38*  47'  14.791".    Longitude  122*»  07'  20.733".] 


To  station— 


Mnntlorllo 

Franklin 

Gallup 

Smokestack 

Cortis 

Mem 

Yolo  north  weft  baao. 
Yolo  aoutheust  l)aso. 

Scott 

Corbin 


Ar.imuth. 

Back  azimuth. 

Log. 
dlstaiiei*. 

1 

/ 

// 

o 

1 

// 

ilttCTB. 

1       23 

OG 

ai33 

203 

03 

32.18 

4.1728090 

'       197 

28 

05.45 

17 

32 

oao4 

4.4921667 

224 

04 

25.74 

44 

08 

21.96 

4.1158360 

233 

40 

oaiH 

53 

40 

05i50 

4.4148425 

,      251 

08 

14.50 

71 

13 

44.99 

4.1283773 

280 

29 

24  50 

100 

38 

09.00 

4.  3131381 

297 

31 

1(155 

117 

41 

12.32 

4.4141826 

315 

33 

31112 

135 

45 

42.12 

4.6043066 

317 

12 

3L02 

137 

21 

53.96 

4  50(M425 

339 

35 

45.78 

159 

38 

45.52 

4.2998654 

WINDMILL,    YOLO   COUNTY. 

(Not  occupicHl.) 

Station  mark:  Center  of  windmill  about  \\  miles  south-southwest 
of  Yolo  northwest  base,  Coast  and  Geodetic  Survey  monument. 

[LaUtude  38®  Sy  51.1579".    Longitudv  121<»  52'  07.336".! 


To  station— 

Azimuth. 

Dank  azimuth. 

Log. 
dl8tarK><'. 

Scott 

• 

0              /                 It 

1    44i    22.74 

o            /              // 

181     46    14.82 
211    09    10.54 

\  <l9('rfi<i(h) 

^IntPia 

31     13    34.82 

4.2«r.7123 

1 

WINTKUH.    YOLO   <:OU.NTY. 


On  a  prominent  bald  hill  with  larj^e  oak  tree  near  the  northwest 
end  of  it,  about  1  mile  southwest  of  Winters,  on  Southern  Pacific 
Railroad  from  Elmira  to  Rumsey. 

Signal:  A  quadripod  with  white  and  black  cloth  on  it. 

Station  mark:  An  iron  bench-mark  })ost  set  40  inches  in  the  ground. 


[I.Atitudo  38*  we  42.3(Kr'.     hoiigitud*'  121°  m  11.054".] 

A-zlmnth. 


To  station— 


l.«<.ka.l.nuth.  ^     .„]-;«„,, 


rv>rliin lo7    30    4H.s.'i 

Vo2a  northwest  base 211    01    37.  .W 

fOOtt V 234    4*1    0-J.<i2 


■' 

/ 

ft 

MrtfTii. 

x\; 

37 

42.70 

4.  HKHi7«»3 

31 

rx) 

25.  84 

k.\wii\\:> 

54 

:i^ 

18.74 

4-  (ls5«ii*X) 
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IIVINTERS   SCHOOL,    YOLO   COUNTY. 

(Not  occupied.) 

Station  mark:  The  pole  in  cupola  on  large  school  building  i 
ters,  a  town  on  the  Elmira-Rumsey  branch  of  the  Southern 
Railroad. 

[LaUtude  38*  31'  22.203*.     Longitude  121**  58'  22.572'.! 


To  station- 

Azimuth. 

Back  azimuth. 

< 

Corbio 

O             /                ff 

150    23    44.84 
236    34    21.95 

O              /                 ff 

330    21    06.53 

Scott 

56    38    07.89 

WOODLAND    CITY    HALL,    YOLO   COUNTY. 

(Not  cKrcupied.) 

Station  mark:  The  steeple  on  the  city  hall  in  Woodland. 

[Latitude  38°  40'  43.970*.    Longitude  121*  46'  21.428*'.l 


^                    To  station- 

Azimuth. 

Back  azimuth. 

< 

Scott 

O             f               /f 

36    58    57.43 

90    13    32.13 

129    07    55.25 

o            /               // 

210    55    13.58 
270    10    20.19 
309    03    31.39 

Yolo  northwest  baso 

liosa 

WOODLAND    HIGH   SCHOOL,    YOLO   COUNTY. 

(Not  occupiwl.) 

Station  mark:  The  pole  in  cupola  on  the  Woodland  high 
about  1  mile  south  of  the  center  of  the  town. 

[LatiUuio  38*»  40'  01.132*.     Longitude  121°  •««'  22.512*.] 


To  station  — 


Scott 

Yolo  northwest  basn 
Mr8a 


^vz. 

IIIIU 

III. 

j>HrK. 

azii 

num. 

c 

o 

/ 

rf 

o 

r 

// 

40 
i:« 

02 

:j8 

07 

32.35 

53.  (W 

;«).oi 

219 
279 
313 

58 
35 
03 

49.20 
42.44 
06.85 

YOLO,    YOLO    COINTY. 

(Not  occupied.') 

Station  mark:  The  steeple  on  the  white  church  in  Yolo,  a  t' 
the  Southern  Pacific  Railroad. 

[Latitude  38°  43'  57.4X7".     Lojipitud-.^  121°  4S'  23.410*.] 


To  statlon- 


Yolo  northwest  baso 
Mesa 


Azimuth. 


36    59    ;i8. 45 
107     44     47.06 


Back  azimuth. 


216  57  42.68 
287  41  39.39 
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YOLO  NORTHWEST  BASE,   TOLO  COUNTY. 

In  the  SE.  J  sec.  28,  T.  10  N.,  R.  1  E.,  Mount  Diablo  meridian,  4§ 
miles  west  of  the  railroad  passing  through  Woodland,  and  immedi- 
ately on  the  north  side  of  county  road  running  west  toward  Madison 
and  Capay  Valley. 

Station  mark:  A  needle  hole  in  a  German-silver  plug  in  a  copper 
bolt  in  top  of  a  granite  block  35  inches  long  by  20  inches  square  at  the 
base  and  drest  to  12  inches  square  at  the  top,  having  letters  "'V.  S. 
C.  &  G.  S."  deeply  cut  on  it.  The  top  of  the  brick  is  4^  feet  below  the 
surface  and  a  glass  hemisphere  is  plac^  over  the  copper  bolt.  The 
surface  mark  is  a  fine  needle  hole  in  a  copper  bolt  set  in  lead  on  top 
of  a  granite  block  25  inches  square  by  26  inches  deep,  ha>4ng  the 
letters  **U.  S.  C.  S.  S.  E.  Yolo  base"  cut  on  it.  Top  of  block  is 
even  with  surface  of  ground  and  block  itself  is  in  center  of  a  solid 
brickwork  pier,  having  a  base  of  70  inches  square  at  a  depth  of  50 
inches  below  surface,  battering  to  54  inches  square  at  surface.  This 
brickwork  was  carried  to  a  height  of  331  ^^^^  above  surface  and 
tapped  with  a  granite  slab  40  inches  square  by  8  inches  thick  with  a 
H-inch  hole  in  the  center.  Charcoal  and  charcoal  dust  were  niixt 
^th  the  earth  in  filling  around  the  subsurface  part  of  the  structure. 
Ko  reference  marks. 

[I^titade  38«  40r  44.806^.    Ix>ngiturle  121  *»  .-il '  2S.5M*.] 


To  station— 


j^^o  MotbfMt  baao  .. 

fe?it 

i/>*l)ln 

g^^J^Uo 

^»^^*i 

«^o 

^^wdUndcityhAlI... 
^^oodland  hi^  school 


Azimuth. 

Back  azimuth. 

Log. 
distanop. 

o 

/ 

// 

o 

/ 

// 

Afflers. 

343 

05 

07.93 

163 

07, 

18.08 

4.2427032 

3 

09 

32.63 

183 

07 

28.85 

4.1M74512 

30 

25 

42.34 

210 

17 

15.66 

4.5909077 

6 

09 

09.95 

im 

08 

37.82 

4.0i»53494 

31 

06 

25.94 

211 

01 

37.33 

4.33('>2415 

67 

30 

50.55 

247 

23 

55.40 

4.240«i557 

86 

47 

29.67 

266 

35 

03.73 

4.4«il0020 

117 

41 

12.32 

297 

31 

16.55 

4.4141826 

161 

27 

01.74 

341 

25 

4«f.  W> 

3.939H342 

216 

57 

42.  (« 

36 

59 

38.45 

3.8714131 

270 

10 

20.19 

90 

13 

32.13 

3.87«'i276 

279 

35 

42.44 

99 

38 

53.68 

3.8752754 

YOLO  80UTHEAHT  BASE,  YOLO  COUNTY. 


In  the  NW.  i  sec.  19,  T.  8  N.,  R.  2  E.,  Mount  Diablo  meridian,  3J 
'^les  west  and  1|  miles  south  of  Davisville  and  about  25  meters  from 
^he  left  bank  of  Putah  Creek. 

Station  mark:  Same  as  Yolo  northwest  base,  viz,  needle  hole  in 

S^itnan-flilver  plug  in  copper  in  granite  block  4 J  feet  below  surface, 

^th  another  needle  hole  in  a  copper  bolt  in  lead  in  a  granite  block 

^^Bn  with  groimdy  in  center  of  a  brick  pier  extending  to  a  height  of  33} 

^t  above  groimd,  capped  by  a  granite  block. 

Reference  marks:  Four  marks  were  set,  consisting  of  granite  blocks 

foot  square  and  1}  feet  high,  with  copper  bolts  and  drill  holes  on 
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top,  incased  in  brickwork  18  inches  below  surface.     TV^o  were  in 
to  the  Yolo  northwest  base  at  a  distance  of  18  feet  llfV  inches 
327  feet  10  inches  from  the  center,  and  two  were  in  line  at  ri 
angles  thereto  eastward  at  a  distance  of  20  feet  five-eighths  of  an  i 
and  328  feet  S^V  inches  from  the  center. 

[Latitude  38"  41'  42.185".    Longitude  12P  47'  58.18".] 


To  station- 


Azimuth. 


Back  azimuth. 


difitar 


Vaca 

o 

55 
7 
114 
129 
135 
163 
175 
182 
252 

/ 

49 
56 
01 
16 
45 
07 
23 
49 
27 

n 

13.77 
54.56 
55.20 
42.54 
42.12 
18.98 
17.56 
52.57 
52.57 

o 

235 
187 
293 
309 
315 
343 
365 
2 
72 

f 

38 
52 
47 
13 
33 
05 
23 
50 
30 

ft 

37.32 
41.08 
19.46 
59.56 
36.12 
07.93 
08.21 
01.08 
06.54 

Mcit\ 

4  4: 

Diablo 

Monticello 

Scott 

Stevens 

4.8i 

4.5: 

3.91 
KXi. 

Yolo  northwest  base 

4.24 

Green 

3.  »V 

Hlne« 

3.82 

Davisville 

3.72 

MARIPOSA    AND   TUOLITMNE    (^OUNTIES. 
YOSEMTTE  SPECIAL  QXTAOBANOLE. 

For  the  control  of  this  special  quadrangle  Charles  F.  Urquh 
topographer,  extended  triangulatipn  control  from  Pilot  Peak 
Devil  Peak  in  1905.     Twelve  stations,  controlling  an  area  of 
square  miles,  were  located  on  the  United  States  standard  datum. 

CLOUDS    RE8T,  MARIPOSA    COUNTY. 

9 

On  the  highest  point  of  Clouds  Rest,  a  well-known  mountain  at 
northeast  comer  of  the  Yosemite  State  Park.     There  is  a  good  t] 
from  the  Yosemite  Valley  to  the  summit  of  the  mountain.     Anini 
can  be  taken  within  200  feet  (elevati(m)  of  top. 

Signal:  A  cairn  5  feet  high,  built  of  large,  flat  rocks. 

Station  mark:  A  copper  bolt  set  in  rock  very  near  and  west 
cairn. 

(Latitudo  37*»  46'  .a.')..')8'.     Lonptudo  110°  29'  18.90'.] 


To  station 


Azimuth. 


Starr  King 1^>  04  (Xi.W 

Devil  IVak '  40  (K)  43.<KJ 

S<'ntincl  Dome r.«>  21  2y. 37  I 

Glacier  I'oint <•!  00  i^Km  i 

Eagle 77  39  'M\.\\\  I 

YowmiU*  Point H2  (X)  09.13' 

Flat I  107  11  17.30 


Hack  a7.iniuth. 


1<K) 
219 
2;J9 
240 
257 
2(U 
287 


h\ 

17 
57 
34 
50 
05 


04. 7(> 
32.29 
59. 94 
%\.  10 
59.80 
19.  H4 
27. 92 


Log. 
distant 


MeXtf 

3.88 

4.5:i 

3.92 
4.^) 
.3.96 
4. 10 
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DEVIL  PEAK,  MARIPOSA   COUNTY. 

At  the  southeast  end  of  a  short,  sharp  ridge,  9  miles  southwest  of 
Wawona  Park,  bare  on  top  and  covered  with  loose  rock.  Ascended 
by  wagon  road  from  Wawona.  Nearest  camping  place  is  IJ  miles 
northeast  of  summit. 

Station  mark:  A  cairn  4  feet  in  diameter  at  the  base,  4 J  feet  high, 

on  site  of  old  monument,  5.6  feet  west  of  *'U.  S.  G.  S.*'  chiseled  on 

rock  (Urquhart,  1905).     Cairn  could  not  be  found,  but  rock  with 

'*  XT.  S.  G.  S.''  was  found,  and  point  used  was  within  2  or  3  feet  of  old 

point. 

ILfttitude  37°  31'  4('>.79".     Longitude  119"  44'  23.09".] 


To  station— 

Azimuth. 

Bank  azimuth. 

Log. 
distance. 

Cottonwood 

9       /        // 

180    37    19.70 
209    50    37.68 
217    07    08.88 
235    55    55.04 
244    35    09.78 
297    47    02.53 
305    41     47.10 
90    31    08.21 
146    23    49.18 
194    51    35.15 
219    51    32.29 

o            /               // 

00    37    31.81 
29    50    03.70 
37    22    32.54 
56    07    20.30 
64    47    16.70 
118    07    16.04 
125    53    10.71 

Meters. 
4.0445464 

HofTtimn 

4.6092431 

ConnpM 

4.7855484 

Harka  IVak 

4.5212361 

Red. 

4.5097490 

Kaiser 

4.7451616 

Big  Shut«»vo 

4.5325137 

fiiiilion  Mount ...          

4.4740000 

^iiot...    .    ■'".:*■.'.; 

326    16    39.63 
14    54    59.19 
40    00    43.66 

4.4928478 

Flat 

Clouds  Rost 

4.5030993 
4.5381966 

DEWEY,  MARIPOSA   COUNTY. 

On  the  bluff  overlooking  the  Yosemite  Valley,  on  south  side  of  the 
Valley  and  west  of  Bridal  Veil  Creek.  It  can  be  reached  by  trail 
either  from  Glacier  Point  or  Fort  Monroe.  Distance  from  Fort 
Monroe  to  station  is  about  4  miles.     Trail  is  known  as  Pohono  trail. 

Signal:  A  small  fir  tree  placed  in  a  crack  in  the  rock  with  rock 
piled  around  its  base. 

Station  mark:  A  triangulation  tablet  cemented  in  rock  at  the  foot 
of  tree. 

ILatltudc  37*  42*  16.03".     Ix)ngitudo  119°  39'  06.31".] 


To  station— 


ElCapitan 

Eagle 

Sentinel  Dome. 


Azimuth. 

Back  azimuth. 

0          r            It 

21     25    14.24 
35    35    03.79 
70    40    \A.m 

Log. 
distance'. 

O              /                 // 

201     24    41.54 
215    :«    40.07 
250    37    44.55 

1 

Afrlers. 
3. 5544H04 
3. 7572966 
3.W139652 

EAOLE,  MAIllPOSA   COUNTY. 


On  the  summit  of  Eagle  Peak,  a  well-known  point  on  the  north  side 
of  Yosemite  Valley.  There  is  a  good  trail  known  as  the  Yosemite 
Point  and  Eagle  Peak  trail  from  the  valley  to  station. 

Signal:  An  iron  rod  about  4  feet  high  set  in  rock.  It  is  necessary 
to  have  a  flag  of  some  kind  on  rod. 
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Station  mark:  A  triangulation  tablet  cemented  in  rock  at  foo^ 
of  rod. 

[Latitude  ST  44'  46.W\    LoDgltnde  ligi»  30^  50.40".] 


To  otatlon— 


Dewey 

ElCapitan 

Yoaomite  Point 

Clouds  Rett 

Valley 

Glacier  Point.. 
Sentinel  Dome. 


Axlmuth. 


35  35 

56  55 

239  01 

257  34 

275  40 

285  05 

313  28 


03.79 
46.25 
40.76 
50.80 
32.04 
15.94 
34.14 


Back  aslmuth. 


215  S3  40.67 

236  54  55.83 

SO  02  33.99 

77  39  36.31 

96  41  26.92 

115  06  46.50 

133  29  41.12 


Log. 
distance. 


Utter*. 

3.7571 

3.381J 

3.342^^te 

4.0537-^ 

3.343^S| 
3.en2||^ 

3.5674[2if 


£L  CAPTTAN,    MARIPOSA   COUNTY. 

(Not  wcrupiod.) 

On  the  highest  point  of  El  Capitan,  nearest  the  bluff. 
Peak  trail  continues  on  to  this  mountain. 
Station  mark:  A  cairn  on  highest  point. 

[Latitude  37'  44'  04.28''.    Ix>ngitude  119*  38'  12.80''.] 


The  Eagle 


To  station- 

Azimuth. 

Back  axlmuth. 

dlstanco. 

Eagle , 

9      t        ti 

236    54    55.83 

284    37    43.<'i0 

21    25    14.24 

1 

56    55    46.25 
104    39    40.99 
201    24    41.54 

Metert. 

3.381JQ97 

Sentinel  Dome . . . 

3.68RS12 

Dewey 

*"' 

3.5544804 

FLAT,    MARIPOSA    COl^NTY. 

On  the  summit  of  a  flat-topt  rocky  peak  at  the  source  of  West 
Fork  of  Yosemite  Creek  and  about  5  miles  from  junction  of  Eagle 
Peak  and  Yosemite  Point  trails.  There  is  no  trail  at  this  point,  but 
animals  can  be  taken  to  foot  of  peak.  The  south  side  is  probably  the 
easiest  to  climb.     About  WO  feet  inaccessible  for  animals. 

Signal:  A  caini  with  dead  tree  inside  of  it. 

Station  mark:  A  trian^ilation  tablet  set  in  rock  under  the  calm. 

I  Latitude  37"  4S'  25.17".     Longitude  lltt'  38'  49.20"] 


To  station - 


Azimutli. 


taelc 

azimuth. 

Log. 
distance- 

o 

/ 

It 

MtttTt. 

194 

51 

35.15 

4.5030993 

259 

00 

24.24 

4. 4ri412S 

107 

11 

17.36 

4. 1644432 

135 

08 

04.35 

4.2108574 

139 

26 

08.84 

3.JW73813 

148 

57 

17.54 

4.0343«)7 

Devil  Pealc 14  54  5<».  19  , 

i'llot 79  10  59.751 

Clouds  Rest 287  05  27.92  1 

Starr  King 315  03  17.42  r 

Yost'rnito  Point '  310  24  («.  84  ; 

Si'ntinel  Domi* 328  54  57.  W) 


C.LACIEK   POINT.    MARIPOSA    COt.NTY. 

At  the  east  end  of  iron  railing  at  (ilacier  Point,  a  well-known  point 
on  the  south  side  of  Yosemite  Valley.  There  is  a  good  trail  known  as 
the  Glacier  Point  trail  from  the  vallev  to  the  station. 
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V  pole  about  25  feet  high  set  in  rock, 
nark:  A  triangulation  tablet  set  in  rock. 

[Latltudi;  37"  43'  51.85".     Longitude  119'  34'  22.50".] 


To  station— 

AKimuth. 

Back  azimuth. 

Log. 
distaDoe. 

O             /                It 

115    00    40.50 
130    00    48.03 
148    30    53.24 
240    57    23.16 

O             1               It 

295    05    15.94 

310    00    12.34 

328    30    09.89 

61    00    29.03 

Mei€T9. 
3. 6021166 

3. 3128510 

3.5210068 

3.9293050 

PILOT    PKAK,    MAUIPOSA    AND   Tt'OLITMNE    COUNTIES. 

dan^  of  Mariposa  and  Tuolumne  counties.     Rose's  ranch  is 

ist. 

nark:  A  new  cairn  with  tree  in  it  was  built  and  the  greater 

brush  cut.     Triangulation  tablet  set  in  loose  rock  and  a 

ith  a  cross  cut  on  it  placed  immediately  over  it.     The  tree 

f  cairn  is  over  center  of  cross. 

[Latitude  37"  45'  40.57".     Longitude  119"  50'  0(i.42".] 


To  station- 


Azimuth. 


259  00  24.24 

277  50  30.06 

326  10  39.03 

97  52  44.00 

144  40  11.00 


Back  azimuth. 


Log. 
distance. 


o 

1 

It 

Mtiert. 

79 

10 

50.75 

4. 4124128 

98 

09 

24.64 

4.4053083 

146 

23 

40.18 

4.4028478 

277 

38 

10.00 

4.5424030 

324 

30 

25.00 

4.4473833 

HENTlNKIi   DOME,    MARIPOSA    rOITNTY. 

ummit  of  Sentinel  Dome,  a  well-kno>\Ti  peak  on  the  south 
emite  Vallev.  The  Glacier  Point  trail  continues  south  and 
the  bluff  to  Fort  Monroe.  This  trail  passes  Sentinel  Dome 
le  from  Glacier  Point  Hotel. 
The  trunk  of  a  tree  with  large  spreading  top. 
Hfiark:  A  triangulation  tablet  set  in  rock  under  center  of 
The  tree  stands  above  anything  else  on  mountain. 

[LntitUJlo  37°  4,r  24.40".     Longitude  119'  3.V  01.02".] 


To  station— 

Azimuth. 

Oil' 

70    40    14.00 
98    09    24.  (>4 
104    30    40.99 
133    29    41.12 
148    -)7    17.54 
U.7    51     35. 00 
239    17    50.94 
290    47    27.31 

1 
Back  azimuth. 

'               ti              1                 n 

250    37    44.55 
277    50    30.00 
284    37    43.00 
313    28    34.14 
328    54    57.80 
347    51     15.89 
59    21    29.37 
110    49    54.39 

Log. 
distance. 

Meters. 
3.8039652 

4.4953083 

3.  (1802312 

3. 5<>74215 

4.0343607 

3. 5750(i03 

3.0884838 

3.7003631 

\ 
1 
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8TARR    KINO,    MARIPOSA   COUNTY. 

CNot  occupied.) 

Station  is  on  highest  point  of  Mount  Starr  King,  a  well-kno^ 
mountain  on  the  southeast  side  of  Yosemite  Valley.     Very  difficult 
climb. 

Station  mark:  Cairn  on  the  summit. 

fj/atitude  37*  42'  11.86".     I>onKitude  119*  31'  00.58".) 


• 

To  station— 

Azimuth. 

1 

Back  azimuth. 

290    47    27.31 

315    03    17.42 

19    04    06.99 

Log 
distance 

Sentinel  Dome . . 

Or             // 

110    49    M.39 
135    06    04.35  i 
199    03    04. 76  ' 

Meierm 

3. 79&K 

Flat 

4.210 

Clouds  Rest .... 

3.8S2 

VALLEY,  MARIPOSA   COUNTY. 

In  the  Yosemite  Valley,  on  the  north  side  of  junction  of  roads 
Camp  Yosemite  and  Mirror  Lake  and  about  50  yards  ft-om  brid; 
over  Merced  River,  near  the  Sentinel  Hotel.     Signal  is  a  4  by  4  ini 
post  set  in  ground,  with  signboard  pointing  to  Mirror  Lake  on  i 
Another  board  at  right  angles  to  signboard  and  post. 

Station  mark:  A  concrete  pier  2 J  feet  high,  20  by  20  inches  i 
base,  12  by  12  inches  at  top,  in  the  top  of  which  was  placed  an  alum 
num  plug  marked  *'  A  U.  S.  G.  S.  B.  M.,"  over  which  was  placed  a 
aluminum  plate,  one-half  inch  thick  by  4^  inches  wide,  7  inches  lon^ 
engraved  as  follows: 

U.  S.  Geological  Survey, 

Charlea  D.  Walcott,  Director, 

Latitude  37°  W  W 

Longitude  119°  35^  2V' 

Elevation  alx)ve  sea,  3,960  feet, 

1095. 

(Latltudo,  37«  44'  39.81".     IvOii^itudc.  I  \9P  35'  20.80".] 
To  station--  Azimuth. 


Eaglo 95    41     2»i.92 

Yowmito  Point i       MM     13    4:1.08 

(Haoirr  Point I      .UO    00    12..34 


1  ■ 

aclc 

1 
azimuth. 

Log. 
distance. 

0 

275 
347 
136 

■  \ 

40  •:j2.04 

13   JJ5.42 
00   '48.03 

M 

3.343.'iE 
3.14I7S 
3.312S 

YOSEMITE    POI.N'T,   MARIPOSA    COUNTY. 


At  the  west  end  of  iron  railing  on  Yosemite  Point,  ^  well-know 
point  overlooking  Yosemite  Valley.  There  is  a  good  trail  kno\^Ti  t 
the  Yosemite  Point  and  Eagle  Peak  trail  to  station.  The  pole  is  nc 
straight,  so  the  part  at  top  of  railing  was  sighted. 


CALIFORNIA NEVADA. 
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Station  mark:  A  triangulation  tablet  cemented  in  rock  at  foot  of 
pole. 

[Lfttitade,  37«  45^  23.65''.    Longitude,  119°  3^  33.31".] 


To  station— 


^ 

Flat , 

UoodsBMt... 
Okder  Point.. 

ViDey 

Sentinel  Domo. 


Azimuth. 

Back  azimuth. 

Log. 
distance. 

o           /              // 

O             /                #f 

Meters. 

50    02    33.99 

239    01    46.76 

3.3428905 

139    26    06.84 

319    24    06.84 

3.8673813 

261    56    19.84 

82    00    00.13 

3.9663925 

328    30    09.80 

148    30    53.24 

3.5310068 

347    13    35.42 

167    13    43.08 

3. 14172S3 

347    51    15.89 

1 

167    51    35.66 

3.5750003 

CAIiirORNIA-NEVADA. 


TRIANGULATION    STATIONS. 


ESMERALDA   AND    NYE    COUNTIES,  NEV. ;    INYO   COITNTY,  CAL. 

AHARGOSA  EEOIOH. 

During  the  field  season  of  1905-6  triangulation  control  was  extended 
over  a  large  part  of  southern  Nye  County,  Nev.,  and  a  small  area 
adjacent  to  Death  Valley,  in  Inyo  County,  Cal.,  by  R.  H.  Chapman  and 
B.  D.  Stewart,  topographers.  The  work  was  more  of  a  reconnais- 
sance than  a  standard  nature  and  was  done  in  connection  with  topo- 
graphic surveys,  which  were  carried  on  rapidly.  The  foresights  were 
made  to  the  natural  points  selected,  and  signals  were  erected  when 
the  points  were  occupied  for  observations.  The  stations  were  marked 
and  signals  erected  according  to  regulations  of  the  Survey.  The 
instruments  used  were  the  standard  8-inch  theodolites  reading  to  2 
seconds  of  arc. 

The  scheme  was  carried  forward  from  the  line  Lone  Mountain- 
Montezuma,  the  first  a  primary  and  the  second  a  secondary  or  ter- 
tiary point  of  the  United  States  Coast  and  Geodetic  Survey.  The 
value  of  this  base  is  taken  from  finally  adjusted  figures  in  the  scheme 
brought  from  points  in  California  during  1905  by  Mr.  Urquhart. 
The  initial  I  position  is  that  given  for  Lone  Mountain  by  the  Coast 
Survey,  and  is  on  the  United  States  standard  datum. 

Figures  were  extended  about  1^°  eastward  from  Lone  Mountain 
and  tied  to  the  secondary  Coast  Survey  point  Kawich,  which  was 
occupied,  and  by  long,  unclosed  sights  to  the  primary  point  White 
Pine. 

From  these  figures  the  scheme  was  carried  southward  to  the  Death 
Valley  regibn  and  tied  to  triangulation  points  Grape  and  Nye,  estab- 
lished by  Ihe  Coast  Survey  in  connection  with  the  survey  of  the 
Nevada-California  oblique  boundary. 

In  all  cases  the  preliminary  positions,  azimuths,  and  distances 
agreed  so  closely  with  those  given  y)y  the  Coast  Surv^ey  that  no  figure 
adjustment   was   made,   it   being   considered   that   the  preliminary 
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methods  of  field  work  and  the  small  differences  found  did  not  war- 
rant the  labor  of  the  operation. 

In  connection  with  the  general  scheme  small  areas  were  controlled^ 
by  local  triangulation  at  Goldfield  and  Bullfrog. 

A  list  of  points  and  positions  at  check  points  is  appended. 


BOUNDARY,  INYO   COUNTY,  CAL. 

On  highest  of  group  of  summits  in  lower  Grapevine  Mountains,  about 
10  miles  west  of  Rose's  Well,  on  the  Bullfrog-Las  V^as  road  20  miles 
southwest  of  Bullfrog,  1  mile  southeast  of  Chloride  Cliff,  and  5  miles 
from  Keane  Springs.     Can  be  easily  reached  from  any  of  above  points 
with  pack  animals. 

Station  mark:  A  bronze  triangulation  tablet  in  soUd  rock  under 
center  of  a  cairn  7  fe^t  high. 

II>fttitud«  36*  4r  36.45".    Longitude,  116*>  51'  48.47".] 


To  station- 

Azimuth. 

ti       >      ft 

112    17    55 
139    54    35 
216    03    58 
261     16    06 
325    55    36 

Back  azimuth. 

Log. 
distance. 

Tin 

Qrape 

2dl    56    39 

319    44    18 

36    09    36 

81     40    46 

146    04    36 

Meter: 
4.75626 
4.5969B 

Bam 

4.37584 

Can<; 

4.79303 

Furnace - 

4.60556 

DEATH.  INYO    COUNTY.    CAL. 


Westernmost  and  highest  of  group  of  bare  rounded  summits  south 
and  oast  of  Bullfrog-Ballarat  wagon  road.  About  15  miles  north 
of  west  of  Furnace  Creek  ranch,  10  miles  southwest  of  Salt  Creek, 
and  10  miles  northeast  of  Emigrant  Spring,  on  wagon  road  just 
mentioned.  The  peak  is  locally  known  as  Tucki  or  Sheep  Moun- 
tain. Tt  is  easily  ascended  by  taking  trail  east  over  ridge  0.25  mile 
north  of  Emigrant  Spring  to  divide  toward  Death  Valley,  thence 
northwest  about  4  miles. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  block  of 
stone  16  by  14  by  10  inches,  under  a  small  heap  of  stones  and  flag- 
staff 9  feet  high. 

[  Latitude  36°  30'  00.61".     Ix)ngitude  1 17'  07'  47.28".] 


To  station- 


Tin... 
(J  rapt' . 
Bare. . 


Azimuth. 

07 
37 
03 

Back  azimuth. 

Log 
distance. 

0              / 

145    57 
17K    03 
222     49 

O              1           tt 

325    45     14 

358    02    54 

43    04     13 

Meiers. 
4.  71493 
4.71332 
4. 744M 

CALIFORNIA NEVA  DA. 
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rURNACE.  INYO  COUNTY,  CAL. 

(Not  occupied.) 

A  high,  rocky  peak,  southernmost  in  Amargosa  Range,  about  15 
miles  east  of  Furnace  Creek  ranch  (Death  Valley),  6  miles  west- 
southwest  of  Lee's  well,  and  10  miles  northwest  of  Franklin  well, 
Amargosa  Desert.  Local  name.  Pyramid  Peak.  It  was  ascended 
on  foot  from  the  southeast. 

Station  mark:  A  bronze  triangulation  tablet  set  in  slab  of  black 
h'mestone  and  surmounted  by  cylindrical  cairn  7.5  feet  high  and  5 
feet  in  diameter. 

Reference  marks:  Cross  cut  in  solid  rock  about  20  feet  southwest, 
cross  cut  in  solid  rock  about  30  feet  north. 

[Latitude  36*  23'  32. 15".    Longitude  116*  36'  42. 09".] 


To  Btatlon— 

Azimuth. 

1 

36    : 

48; 
34  ' 

! 

Back  azimuth. 

O             f          ft 

325    55    36 

350    48    24 

«    57    59 

Log. 
distancx'. 

• 

Boundsry 

Bare 

Timber 

i                         0 

146    04 

170    SI 

189    52 

1 

4.6U.'>56 
4.  ?2672 
4.8(m» 

(2RAPK,  INYO   <TOlTNTY,    TAL. 

Highest  peak  of  Grapevine  Range,  20  miles  northwest  of  Bullfrog 
and  15  miles  from  Thorp's  mill,  which  is  on  Bullfrog-Goldfield  wagon 
road;  nearest  water  is  spring  on  Bullfrog-Grapevine  ranch  trail  about 
5  miles  northwest.  Station  is  om^  used  by  Coast  Survey  in  estab- 
lishing Nevada-California  boundary  line.  Center  left  by  the  survey 
found  and  occupied.     No  additional  marks  made. 

Station  mark:  Drill  hole  one-half  bv  one-half  inch  in  rock  14  bv  12 
by  1 0  inches,  over  which  is  monument  4  feet  high  and  flagstaiT. 

[Latitude 36*  67'  5«.40"  (36*  57'  55.21" «  ) .    IxmgiUnio  117"  w<'  57.73"  (117*  OK'  58.04"«).] 


To  station— 


Tin 

(jold  Mountain. 

Tolii'ha 

Timber 

JumtN> 

Cane 

Bare 

Boundary 

Death 

Nye* 

Nye 


Azimuth. 

1 

Hack  azimuth. 

L«»g. 
disUinoi*. 

'^       / 

"  i 

o 

/ 

90 

SfftfTi. 

Tl    21 

38 

252 

10 

36 

4.  45'?(»5 

l.*i6    :« 

46  1 

336 

28 

(18 

4. 54()60 

221     48 

45  1 

42 

01 

02 

4.  (m454 

257     18 

m  ' 

</ 

42 

03 

4.  7'J77<» 

27}    (12 

52 

9l\ 

16 

06 

4.51472 

283     18 

38 

103 

.53 

41 

i              4. 9.'»(>8X 

28.')    27 

4G 

lO) 

43 

43 

4.  (i  1240 

31<)    44 

18  1 

139 

54 

35 

1              4.  .19698 

358    02 

54 

178 

(13 

37 

1           4. 7i;«2 

305    29 

(K)  1 





3.68880 

3(tt    28 

:«) 

■  *  ■  * 

•  •  •  • 

!             3. 68H.T0 

1 

1 

1 

«By  Coast  and  (Icodetic  Survey. 
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TELESCOPE   PEAK,  INYO   COUNTY,   CAL. 

(Not  occupied.) 

Highest  peak  of  Panamint  or  Telescope  Range.* 

[Latitude  36*  11'  49.20".    Ix)ngitude  1 17*  OT  2640".] ' 
TIN,  INYO   COUNTY,  CAL. 

Highest  and  northernmost  peak  of  Panamint  Range;  15  mil* 
southwest  of  Stainingers  (Grapevine)  ranch,  10  miles  southwest  i 
Mesquite  Spring,  and  6  miles  north  and  a  little  west  of  Pifion  Spring 
Easily  reached  from  south  by  trail  to  Gold  Belt  (old  mining  campj 
which  is  18  miles  south  of  peak,  thence  north  along  trail  to  Rest  anc 
Burro  springs,  thence  north  along  crest  to  point. 

Signal:  Tripod  6  feet  high  with  flagstaff  10  feet  higher. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

Reference  marks:  None. 

[Latitude  36'  53'  13.13".    Longitude  IIT*  27'  20.10".] 


To  station- 


Gold 

Orape 

Boundary. 
Death 


Azimuth. 


108  12  03 

252  10  36 

291  56  30 

325  45  14 


Back  azimuth. 


18  18  33 

72  21i  38 

112  17  55 

145  57  07 


Log. 
distanoe. 


Meters. 
4.6305 
4.4570 
4.7.562 
4.7149 


ANDESITE,   ESMERALDA   COUNTY,  NEV. 

Highest  knoll  on  top  of  lava  flow  about  S  miles  south  of  Gold 
field,  1  mile  west  of  road  to  Lida. 

Station  mark:  Bronze  triangulation  tablet  in  solid  rock  on  highes 
point  of  hill. 

Reference  marks:  Cross  in  solid  rock  17  feet  southwest,  cross  i 
solid  rock  15.5  feet  southeast. 

Signal:  A  small  local  monument,  the  Great  Star  Lode  claim  loca 
tion  monument. 

[Latitudes;"  40' 18.30".     Lonpitudo  117"  14' 16.49".]  ' 

To  atatlon—  .Vziiiiuth.  Back  azimuth.  !     tiii»^i«, 


Montezuma 
Columbia.. . 
Diamond . . . 


103  15  33 
190  22  42 
229  21  21 


283  11  (01 
10  23  10 
49    24    '43 


2dettr8. 
4.0^ 
3.798 
4.02? 


CALIFORNIA — NEV  ADA. 
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COLUMBIA,  ESMERALDA   COUNTY,  NEV. 

[igh  hill  iimnediately  northeast  of  Columbia,  on  large  mass  of  rock 

ummit,  locally  known  as  Columbia  Mountain. 

tation  mark:  A  bronze  triangulation  tablet  cemented  in  solid 

:  under  a  cairn  6.5  feet  high. 

eference  marks:  No.  1,  17.6  feet  south  in  solid  rock;  No.  2,  23.25 

east-northeast,  in  solid  rock. 

[Latitude  37<»  43'  38.76".    Longitude  IH**  ly  30.22".] 


To  station— 


Azimuth. 


te. 
nd. 


10    23    10 
263    43    36 


Back  azimuth. 


Log. 
distance. 


0            f          ff 

190    22    42 
83    46    30 

Metert. 
a  79619 
a84505 

GOLD   MOUNTAIN,  ESMERALDA   COUNTY,  NEV. 

i  highest  summit  of  Gold  Mountain  a  sharp,  rocky  peak  1.5  miles 
least  of  Oriental  post-office  (abandoned),  now  known  as  Old 
1  or  Old  Camp,  and  about  20  miles  southeast  of  Lida  post-office, 
reached  from  Old  Camp,  where  there  is  good  water  and  feed, 
which  is  reached  from  Lida  post-office  by  a  good  wagon  road, 
jeler  point,  1871-72?) 

ktion  mark:  A  bronze  triangulation  tablet  in  solid  rock,  stamped 
4  V  A,''  under  a  rock  monument  6  feet  high. 

[  Latitude  37°  15'  09.50".     Longitude  1 17°  18'  18.09".  J 


• 

To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

o           t        tt 

18    18    38 
174    12    45 
220    27    07 
267    34    42 
336    28    06 

Q             t          It 

198    12    03 

354    10    41 

40    36    47 

87    52    41 

156    33    46 

4.63054 

ima 

4.69316 

Ul 

4.55844 

4.64285 

4.54060 

LONE   MOUNTAIN,  ESMERALD.V   COUNTY,  NEV. 

tation  of  the  Coast  Survey  on  a  prominent,  well-known  peak  in  a 
lesert  country,  60  miles  by  road  in  a  southerly  direction  from 
rdale  and  40  miles  easterly  from  Colflmbus.  The  nearly 
ct  mining  camps  of  Montezuma  and  Silver  Peak  lie  25  miles 
westerly  and  southeasterly,  respectively,  from  the  mountain. 
;eodetic  point  is  marked  by  a  cross  on  a  one-half  inch  copper  bolt 
i  in  a  drill  hole  in  a  solid  ledge  of  slate,  around  which  is  the 
stone  and  brick  foundation  pier  for  theodolite,  surrounded  by  a 
wall  15.5  feet  in  diameter,  with  an  opening  to  the  northeast. 
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The  vertical-circle  pier,  71.1  feet  distant  from  geodetic  point  and  s 
rounded  by  a  stone  ring  wall  10.7  feet  in  diameter,  with  northe 
opening,  was  left  standing.  Reference  marks  are  four  drill  holej 
one  north,  distant  9.15  feet;  one  north-northeast,  distant  13.78  fe 
one  south-southeast,  distant  21.59  feet,  and  one  a  little  north  of  we 
distant  8.2  feet  from  geodetic  point. 

In  1902  a  large  signal  was  placed  over  the  above  station. 

[  Latitude  SS**  01'  28.759".     lA)ngitude  IH"  7ff  37.647".] 


Mount  Grant.. 
Toiyabe  Dome. 
Cactus  Peak. . . 

Diamond 

Stonewall 

Montezuma 


To  station- 


Azimuth. 

Back  azimuth. 

Log: 
difltaxra 

o 

/ 

ft 

0 

/ 

tr 

Metf-^ 

118 

30 

4&13 

297 

42 

31.46 

5.1(^ 

187 

47 

26.93 

7 

52 

4a  32 

4.9^' 

296 

08 

52.00 

116 

31 

3&00 

4.7S1 

316 

23 

25l00 

136 

36 

laoo 

4.647 

325 

21 

47.00 

145 

38 

27.00 

4.84fi 

342 

18 

57.00 

162 

23 

49.00 

45B4 

MONTEZUMA,  ESMERALDA   COUNTY,  NEV. 

• 

On  highest  point  of  group  of  mountains  about  8  miles  west  of  Go] 
field,  locally  known  as  Montezuma  Peak.  It  is  about  1.5  miles  sou 
of  old  Montezuma  mill  and  springs  and  is  a  secondary  point  oft  J 
Coast  Survey. 

Station  mark :  A  bronze  triangulation  tablet  in  block  of  stone  24 1 
10  by  10  inches,  partly  buried,  over  which  is  a  cairn  6  feet  high,  wr 
small  brush  in  top. 

Reference  marks:  Cross  cut  in  solid  rock  25.6  feet  west;  cross  cut 
solid  rock  17.4  feet  east. 


[  I^iitltude  37**  41'  41.3".     Longitude  117°  21'  41.2".] 


To  station 


Lone  Mountain . 
Cactus  PtMik. .. 

Stonowall 

Odd  Mountain. 


Azimuth. 

BaekHziinutli. 

Log. 
distanw 

o 

r 

ft 

0               tit 

Mtttrt. 

l(i2 

23 

49 

342     18    57 

4.5M5i 

2r)«) 

.•)() 

58 

77     14    55 

4  641? 

307 

0() 

58 

127     18    45 

4.55261 

3.54 

10 

41 

174     12     45 

4.693L 

TIMPAHITTK,   LINCOLN'    COT'NTY,   NEV. 


Secondary  |)()int.     Not  occupied.) 


Highest  point  on  Timpahutc  Range 


[  Uititude  37^*  20'  5.S.2(i".     Longitiido  115°  4.T  55.57".] 


To  station 


Belted  Peak. 
Reveille.  ..*.. 


Azimuth. 


WW    43    32 
141     4<i    54 


Hack  azimuth. 


Log. 
di.stancf 


o 

f 

It 

Meters. 

293 

31 

01 

4  51 

321 

32 

08 

4  75 

TALIKORNIA NKVADA, 
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BAKE,   NYE   COUNTY,  NKV. 

On  high,  bare  summit  of  very  rocky  ridge  2  miles  southeast  of 
Beatty  post-office  and  6  miles  east  of  Bullfrog.  Camp  may  be 
niade  at  spring  1  mile  south  of  Beatty  post-office  in  wash  at  west 
foot  of  Bare  Mountain.  The  climb  may  be  made  with  instrument 
niule,  but  is  rather  difficult.  Wheeler  monument  was  removed,  but 
^o  center  found.  Under  monument  was  small  tin  cylindrical  case 
^  inches  by  0.75  inch,  within  which  was  the  following:  *'  Explorations 
^Ud  Surveys  West  of  100th  Meridian.  Name  of  peak,  Bare  Mountain ; 
^rtangulation  station  No.  7 ;  approx.  altitude,  5,800  feet.  Party  No. 
2,  executive  officer,  Lieut.  R.  Bimie;  topographical  ass' t,  Louis  Nell; 
Meteorological  ass't,  Stevens.  En  route  from  Panamint  to  C.  Inde- 
pendence.    Date:  Sept.  16,  1875.     Corps  of  Engineers,  U.  S.  Anny.'' 

Station  mark:  A  J-inch  drill  hole  in  rock  12  by  12  by  4  inches 
Under  a  rock  monument  7  feet  high. 

[I^tltudf  3<i*  51'  /iM.lO".     Loiigitudo  I  !«*»  42'  23.74".] 


To  station — 


Boundary 
Death.... 

Orapo 

Yellow... 
Jumbo.. . 
ToUcha... 
Timber... 
Furnace.. 


Azimuth. 

Back  azimuth. 

0              f          tf 

Log. 
distance. 

o           / 

tt 

Meten. 

dt\    00 

3A 

216    03    58 

4.37584 

43    04 

13 

222    49    03 

4.74454 

105    43 

43 

285    27    46 

4.61240 

122    53 

29 

302    48    32 

4.16348 

143    41 

19 

323    38    35 

4.05819 

168    22 

17 

348    18    32 

4.65842 

221    37 

24 

41     46    16 

4.  51761 

350    48 

24 

170    51    48 

4.72672 

BKATTY,    NYE    COUNTY.   NKV. 

On  top  of  rocky  summit  of  andesite-capped  hill  of  dark  color  1.5 
miles  northwest  of  Beatty  and  1  mile  east  of  Montgomery-Shoshone 
mine. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock  under  a  rock  monument  5  feet  high. 

[I^titud*'  36**  ."»5'  0ii.2S".     lA)ngitud«  116"  47'  16.78".] 


To  station- 

Azimuth. 

Back  azimuth. 

O           1           II 

265    51    .34 

293    10    17 

7    55    30 

Log. 
distance. 

Buach 

Yellow 

0              t   ^        II 

85    53    23 
113    12     18 
187    55    18 

3.  (k5317 
3.73^32 

Jum)K> 

3.54065 

BELTKl)    PEAK,    NYK    COUNTY,   NEV. 

Highest  point  of  bare,  rocky  mountain  2  miles  south  of  northern- 
most point  of  Kawich-Groom  road  where  it  crosses  Belted  Range; 
about  15  miles  a  little  north  of  east  of  Kawich  post-office.  Nearest 
water  is  Cliff  Spring,  5  miles  to  the  south,  on  west  slope  of  range. 
Horses  can  go  within  0.25  mile  of  top  (from  south). 
BuU.  310^-07 11 


148       PRIMARY    TRIANGULATION    AXD   PRIMARY    TRAVERSE. 


Station  mark:  A  cross  cut  in  solid  rock. 
Signal:  A  cairn  7.5  feet  high  over  mark. 

Reference  marks:  An  arrow  27.4  feet  east-northeast,  cut  in  roc 

U  S 
a  similar  arrow  30.1  feet  south-southeast,  cut  in  rock,  with   p  c  cr 

on  left  side  of  arrow. 

(Latitude  3;°  34'  (I7.W".     Longitude  IW  04'  31.5ti".J 
To  sUtion— 


Meaa 

Quartz!  te. 

Kawlch.. 

KevciUe.. 


Azimuth. 

t' 

Back  azimuth. 

Log. 
distanc* 

o          / 

o            /         »/ 

McteT$ 

19    48 

48 

199    42    42 

4.fC 

74    33 

23 

254    24    20 

4.3- 

142    12 

51 

321     58    44 

4.7. 

170    34 

16 

350    32    20 

4.oi 

BU8CH,   NYE   COUNTY,   NEV. 

On  high,  rocky,  gray  point  known  as  Busch  Peak  on  Bonai: 
Mountain,  1  mile  west  of  Rhyolite.  Easily  reached  with  anini 
by  trail. 

Station  mark:  A  bronze  triangulation  tablet  mider  a  mine* 
location  post  to  wlych  black  and  white  flags  were  attached. 


[Latitude  36°  54'  55.7M".     Longitude  116°  50'  18.13".] 


To  station- 


Azimuth. 


WIlow . 
Jumbo. 
Boittv 


His  :J2  34 
232  -19  12 
2t».5    51     34 


Bacic  azimuth. 


348    32     >» 
:il    51     13 

H.5    :i3    2:{  . 


Log:- 
distaix: 


Meter  J 

.1-  7 


:;. «; 


lACTl  S    PE.\K,    NYK    COl  NTY,    NEV. 

On  highest  j)oint  of  north  peak  of  Cactus  Range,  about  25  mil 
oast  of  Goldfield  and  35  miles  southeast  of  Touopah.     It  is  norti 
emmost  peak  of  range  and  a  local  landmark  over  a  large  area.    . 
monument  6  feet  high  was  found,  which  was  removed  and  a  iie^ 
one  erecte<l  on  its  site. 

Station  mark:  A  bronze  triangulatiim  tablet  in  block  of  stoii 
3  by  2  by  1  foot,  resting  on  surface,  over  which  is  a  cairn  9  fe( 
high  and  5.5  feet  in  dianietor  at  base. 

(LatitiKlf  M°  4«i'  .>.4i".    i.<»ni;itu<i»'  in;-  .vr  ;is.4«»".] 


To  station 


8ton<'wall 

Monti'zunm. ... 
Ijone  Mountain 

Kawloh 

Qiiiirtzitc 


Vziniuth. 

Back  azimuth. 

Log. 
distanw. 

c             / 

/» 

0             / 

" 

Meten. 

•-M    .i.'i 

m 

•204    29 

12 

4.53 

77     14 

.>.) 

25H    56 

58 

4.M 

IKi     .-{1 

:m> 

•J9()    08 

52 

4.  7S 

241     24 

4.-) 

(il     40 

05 

4.  fill 

MM      12 

31 

121     32 

50 

4.7,% 

CALIFORNIA NEVADA. 
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Highest  point  on  fltft  ridge  running  cast  and  west,  on  north  edge 
of  mesa  about  6  miles  almost  due  we^t  of  Cane  Spring,  22  miles 
northeast  of  Ash  Meadows.     Easily  ascended  with  horses. 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rock  10  feet 
from  e<lgc  of  bluff  under  a  cairn  8  feet  high,  7  feet  in  diameter  at 
base. 

Reference  marks:  Cross  cut  in  solid  rock  38  feet  southwest  of 
center;  cross  cut  in  solid  rock  44  feet  southeast  of  center. 

[Ltttitudfi  360  W  35.48".     Longitiule  1  Hl°  10'  33.05".] 


To  station— 


Azimuth. 


Back  azimuth. 


Boundary 


MI     40    411 
103    53    41 


201     10    00 
283    18    38 


Log. 
(iistance. 


Meters. 
4.79303 
4.95088 


CHALK    MOrXTAIX,    NYK    COLXTY,    NEV. 

(Secondary  jK)int.     Not  (K'cupicHl.) 

-Hig^hest  point  of  rocky  ridge  about  20  miles  east  of  Kawich  post- 
office  and  10  miles  east  of  Belted  Range. 


[Latitude  37<>  31'  52.90".     LongitU(i«^  1 15"  55'  12.02".] 


To  station— 


*>l^l 


.Vzimuth. 


100    55    22 
152    m    23 


liack  azimuth. 


*284>    49    42 
332    01    :«) 


distanc*' 


Meters. 
4.  i:,«i49 
4.00750 


DIAMOND,    NYK    ('<»l  NTY.    NKV. 

^M  hill  3  miles  northeast  of  (Joldfield  and  :^5  miles  cast-southeast 
J.  ^iamondfield;  about  0.75  mile  to  the  east  is  another  hill  which  is 
^'^Khtly  higher. 

Station  mark:  Bronze  triangulation  tablet  in  solid  rock  on  highest 

^"^int  of  hill. 

Reference  marks:  Cross  in  solid  rock  .S.*?.?  feet  southeast  of  tal)lct ; 


Or 


^^«  in  solid  rock  14.3  feet  west-northwest  of  tablet. 
Signal:  Cairn  8  feet  high  on  large  rock. 

[Latitude  '.H"  44'  03.4«i".     hongitud*'  117°  OS'  ir,.04".J 


To  Btatlon- 


^^5^te 

JL,JJ>t««uiiia 

^5rw?^  Mountain. 


^t^ 


^ewalJ. 


ziin 

nth. 

1 
rtack  aziiinith. 

Lop. 
distMiic-. 

■J 

/ 

/' 

C                t            If 

Mrtrrs. 

49 

24 

43 

229    21     21 

4.  (r279l 

^.* 

1 1 

04 

10 

2.'i<i   .'Hi   n; 

4.  2H973 

\:m 

:w, 

13 

31  r,    23    25 

4.  •147<i8 

190 

•>•> 

*»*« 

42 

10    23     10 

3.  79S19 

340 

02 

;« 

1(10    (Hi    29  1 

4.41101 

150       PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


FORTY    (8Ht)81l()NE    MOUNTAIN),    NYE    COUNTY,    XEV. 

(SiH-ondary  point.     Not  (K'cupied.) 

Highest  point  on  Shoshone  Mountain  about  15  miles  northwest  ( 
Cane  Springs,  east  of  Forty  mile  Canyon. 

[Latitude  30°  57'  05.09".    Longitude  11()°  18'  28.05".] 


To  station- 


Azimuth. 


Boundary 
Cane 


B«,k  atlmuth.       J,  W;^._ 


o     - 

t 

// 

o 

/ 

// 

Meters. 

160 

10 

13 

239 

50 

13  j 

4.757 

328 

44 

31 

148 

49 

15 

4.3St 

JUMBO,    NYE    COUNTY,    NEV. 

On  high  summit  2  miles  east  of  Indian  Springs,  near  Rhyolite;  tl 
springs  may  be  reached  from  Rhyolite  by  good  wagon  road  and  st 
tion  is  accessible  with  pack  animals. 

Station  mark:  Drill  hole  in  solid  rock  under  a  rOck  monument 
feet  high. 


[Latitude  3«i°  50'  57.92".    Longitude  llC**  40'  57.43".] 


To  station- 


Azimuth. 


Back  azimuth. 


Beatty 
Busch. 
Yellow 
Grape. 
Bare.. 


7  55  30  ' 

52  51  13 

70  35  02  i 

93  10  06 

323  38  35 


187  55  18 

232  49  12 

250  32  49 

273  02  52 

143  41  19 


Log. 
distance. 


^feters. 
a54Q 
3.794 
3.749 
15H 
4.05^ 


KAWICH,    NVK    COUNTY,    NEV. 

On  highest  peak  of  Kawich  Range,  about  3  miles  east  of  Loiij 
street's  ranch,  6  miles  northeast  of  Silverbow  (camp),  and  4  mile 
west  of  Eden  (camp).     Easily  ascended  by  stock  trails  from  any  o 
above  places.     There  are  springs  south  and  northeast  of  station 
mile  distant. 

Station  mark:  A   bronze   triangulalion   tablet   cemented   in   soli 
rock  under  a  cairn  7  feet  high. 

[Latitude  37°  57'  42.07".     f37°  57'  43.0.5"n)  Longitude  110°  27'  ;i9.10"  (110°  27'  39.(12"  a).] 


To  station 


Cactus  Teak 

Lone  .Mountain. . 
Lone  Mountain  a. 

White  IMne 

White  IMne  a 

Reveille 

Belted  I'eak 

Quartzite 


^ 

~ — 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

- 

/ 

/' 

o 

f 

// 

Meters. 

lil 

40 

05 

241 

24 

45 

4.  6199^ 

94 

43 

Ot> 

274 

04 

30 

4.95il0f 

94 

42 

15 

274 

04 

06 

4.958» 

244 

27 

00 

65 

02 

35 

4.9087* 

244 

20 

29 

r>5 

02 

02 

4.9ti8(>l 

2ti2 

30 

38 

112 

48 

39 

4.4922:; 

.^21 

r^ 

44 

142 

12 

51 

4.7424.' 

340 

12 

.V 

10() 

IS 

02 

4.7089t 

a  By  Coast  and  Geodetic  Survey 
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MAL,    NYE    COl  NTY,    NEV. 

(Not  oc'cupied.) 

The  highest  rocky  conical  mountain  in  the  Cactus  Range,  about  10 
miles  southeast  of  Cactus  Spring,  from  which  it  is  plainly  visible,  and 
about  3  miles  almost  due  west  of  Antelope  Springs. 

Station  mark:  A  small  cairn  found  on  mountain. 

[Latitude  37°  37'  41.10".     I^ongitudo  1  U\°  4.V  32.32".] 


To  station- 

Azimuth. 

Back  azimuth. 

o           in 

240    09    01 

328    41     11 

1 
1 

Log. 
diHtance. 

Stonewall 

^-^ctm  I'oak 

O              r         n 

fiO    19     16 

148    45    31 

Meters. 
4.  45572 
4.30335 

MESA  (I'AHUTE),  NYE    COUNTY,  NEV. 

On  highest  point  of  high  ridge,  southern  boundary  of  plateau,  about 
12  miles  a  little  south  of  west  from  Oak  Spring,  10  miles  west  of 
Whiterock  Spring,  and  6  miles  north-northeast  of  tank  on  Oak  Spring, 
Indian  Camp  trail;  at  west  end  of  ridge  having  scattering  pinon  and 
^^dar  trees  on  top,  but  bare  on  salient  west  of  station.  Horses  can 
t>e  ridden  to  station  from  tank  to  the  southwest. 

Signal:  Pifton  tree  trimmed,  with  pole  nailed  in  top  carrying  a 
^i^liite  flag  and  bunch  of  green. 

Station  mark :  Bronze  triangulation  tablet  in  solid  rock. 

Reference  marks:  Middle  nail  of  4-inch  blazed  piilon  stump,  37.2 
^e^t  northeast;  nail  in  blaze  on  pinon  stump,  15  feet  west. 

(Latitude  37°  ir  38.32".        longitude  UV  14'  12.14".! 


To  Rtation- 


Azimuth. 


Suartritc 107    13    49 

^Jtod  Peak '. 190    42    42 

Mrhwibarrow  I'cak 207    49    41 


Rack  azimuth. 


347    10    65 

19    48    48 
27    55    28 


Log. 
distance. 


Meters. 
4.53821 
4.  (K2570 
147891 


QIARTZITK.   NYE    TOINTY,  NEV. 


A  high,  bare,  rocky  mountain  3  miles  southwest  of  Kawicli  (Gold- 
lleed),  locally  known  as  Quartzite  Mountain;  easily  ascended  on 
horses  from  Kawich  or  almost  anv  direction.  Nearest  water,  Cliff 
Spring,  about  15  miles  east  across  flat  in  Belted  Range,  or  Indian 
Spring,  4  miles  south  of  Cliff  Spring. 


152      PRIMARY   TRIANOULATIOBT    AND  FRIHART   TRAVER8K. 


Station  mark:  Bronze  triangulation  tablet  cemented  in  solid  rod 
mider  a  cairn  9  feet  high  with  8-foot  base. 

I  Latitude  3r>  SO'  50.78".    Longitude  116"  19^  23.355".] 


To  station— 

Admuth. 

Back  axlmuth. 

Log. 
distance*^ 

Tolicha 

Ston(>WHll 

Cactus  Peak 

1 

Oft* 

57    49    00 

88    50    11 

121    32    50 

O                *          1* 

237    31    16 
268    24    01 
301    12    31 
346    12    58 
23    47    21 
74    33    23 
107    57    34 
167    13    40 

MHen  _ 

4.7^::> 

Kawich 

Reveille 

Belted  Peak 

166    18    02 

203    40    27 

!           254    24    20 

4.roi 

Wheen>arro w  Peak 

287    48    38 

4.>'^S^ 

Mesa 

347    10    55 

4.53S 

REVKILLE,  NYE  COUNTi',  NEV. 

The  southernmost,  highest  prominent  peak  of  Reveille  Raage, 
about  12  miles  south  of  New  Reveille  and  about  12  miles  a  little  north 
of  east  of  Sumner  Spring.     Horses  taken  to  summit  from  south. 

Station  mark :  A  bronze  triangulation  tablet  in  solid  rock  under  a 
cairn  5  feet  high  with  a  brush  top  3  feet  higher. 

* 

[Latitude  37°  51'  13.flO".    Longitude  116«  08*  06.48".] 


Quartzit<'... 

Kawich 

\Vhit«'  Pino. . 
BeltiMl  IVnk. 


To  station - 

Asimutli. 

o          /          // 

23    47    21 
112    48    39 
220    54    43 
350    .12    20 
353    35    43 

Back  azimuth. 

Log. 
distance. 

o            t         ** 

203    40    27 
292    30    38 
47     18    54 
170    M    If. 
173    37    48 

Metm. 

161479 

449222 

iiHO^> 

^.um 

IVak 

LINE, 

(Not 

NYE 

(KTl 

4.fi,1») 

ailKKT 

• 

)rNTY,  NKV. 

TTighost  peak,  north  end,  of  low  hills  about  20  miles  southeast  of 
Tonopah,  80  miles  northeast  of  Goldfield,  and  about  16  miles  due  iiortli 
of  Cactus  Peak.  Hill  is  about  1  mile  south  of  ** short-cut"  road  from 
T()noj)ali  to  Silverbow  and  T^ongst reefs  ranch:  hills  are  known  t^> 
some  as  Monitor  Range. 

Staticm  mark:  A  cairn  5  feet  high. 

I LatitiHl*'  .17*'  fAY  m.W.     Longitudi*  110°  53'  3.'>.(y>".] 


To  station- 

Aziiiuith. 

•'                                1 

liaok  azimuth. 

Lop. 
distano*. 

Knwich 

'            11^    28    11  i 

o           *         t* 

93    44    08  ' 
17li    24    4» 

Mttm.  ,, 

4  5*S2 

Cactus  IVak... 

.^'iii    IM     17  1 

i3«W 

.   ...  _ 

CALIFORNIA — NEVADA. 
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STONEWALL,  NYE   COUNTY,  NEV. 

On  south  peak  of  high,  rocky  mountain  about  20  miles  southeast  of 
Goldfield.  There  is  very  little  solid  rock  on  station;  only  bare  broken 
rock,  grassy.  It  is  easily  ascended  with  saddle  horses  in  two  hours 
from  Stonewallj  a  weU-known  watering  place,  4  miles  west  of  north  of 
station,  by  going  east  from  spring  0.5  mile  up  first  canyon  to  head, 
thence  up  ridge  to  top  and  around  high  ridge  to  peak. 

Station  mark:  A  bronze  triangulation  tablet  in  block  of  stone  14  by 
12  by  8  inches  on  surface,  over  which  a  cairn  6  feet  high  was  built. 

[Latitude  37°  30^  01.30".    Longitude  117°  02*  22.43".] 


To  station— 


J»oM  Biountain 

Montexuina 

\^tw  Mountain 

Olamond 

^^actus  I*eak . . . 

Quartxit4» 

Tollchfl 


Azimutti. 

Back  azimutti. 

Log. 
distance. 

o          / 

99 

o 

/      // 

MettTi. 

40    36 

47 

220 

27    07 

4.55844 

127    18 

45 

307 

06    58 

4.552G0 

145    38 

27 

325 

21     47 

4.84866 

160    06 

29 

340 

02    35 

4.  44101 

204    29 

12 

24 

35    09 

4  53750 

268    24 

01 

88 

50    11 

4.80171 

321    39 

17 

141 

47    39 

4.51509 

TIMBER,  NYE    COUNTY,  NEV. 

On  summit  of  westernmost  and  barest  of  two  timber  peaks,  known 
as  Timber  Mountain,  about  17  or  18  miles  south  of  east  of  Howell 
ranch.  Side  camp  can  be  made  within  5  miles  of  summit  with  buck- 
board  by  following  up  wash  in  which  runs  Oak  Spring  trail  and  keep- 
ing a  general  southeasterly  course  along  trail  and  onto  long  low  ridge. 

Station  mark:  A  bronze  triangulation  tablet  stamped  "V  A  7426" 
in  solid  rock,  over  which  is  a  cairn  6  feet  high  with  flag  pole  10  feet 
high. 

(Latitude  37°  05'  16.77".     Longitude  116«  27'  38.00".] 


To  station— 

Azimuth. 

o          / 

9    57 

41     46 

77    42 

122    55 

n 

59 
16 
03 
03 

Baekaziinutii. 

Log. 
distance. 

Furnace 

o            /          /» 

180    52    34 
221     37    24 
257     18    09 
302    42    23 

■ 

4.89419 

Bare 

4.51761 

Grape - 

4.79779 

Tolicha 

•  •••••^••..••..  -.••..•.  ••-•-.•.•>•.....• 

1  5(»742 

TOLICHA,    NYE    COUNTY.    NEV. 


On  southern  summit  of  high  bare  point  of  reddish  color  20  miles 
north  of  east  of  Thorpes  mill  and  about  23  miles  east  of  south  of  G(  11 
Crater.  More  easily  reached  from  Farmer  stage  station  on  Goldfield- 
Bullfrog  road  by  coming  up  first  large  wash  which  drains  to  south. 
Good  water  and  feed  at  Monte  Cristo  Springs,  1 .5  miles  west  of  north 
of  station.     (Is  point  of  Lieut.  G.  M.  Wheeler,  1871-72.) 
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Station  mark:  A  bronze  triangulation  tablet  in  solid  rock,  over 
which  is  a  rock  monument  6  feet  high.  Tablet  is  stamped  ^'7031 
V  A.'^ 

[Latitude  37°  16'  05.93".    Longitude  116°  48'  36.36".] 


To  station— 

Azimutti. 

Bacic  ar.imutti. 

Log. 
distance. 

Qrape 

42    01    02 
87    52    41 
141    47    39 
237    31     16 
302    42    23 
348    18    32 

O              1          ff 

221    48    45 
267    34    42 
321    39    17 
57    4ft    00 
122    55    03 
168    22    17 

Mftrrs. 
4.654.V4- 

Gola  Mountain 

4.6428.'^ 

Stonewall 

4.5159^ 

Quartr.ite 

4.70771 

Timber 

4.56742 

Bare 

4  avii^ 

WHEELBARROW  PEAK,  NYE  COUNTY,  NEV. 

Highest  peak  in  belted  range,  about  15  miles  south  of  east  of  Kawich 
post-office  and  about  2  miles  north  of  point  where  trail  from  Indian 
Spring  to  Whiterock  Spring  (via  Johnnies  Water)  crosses  ridge. 

Signal:  Tripod,  about  8  feet  high,  brush  top. 

Station  mark :  A  bronze  triangulation  tablet  in  large  bowlder. 

(Latitude  37°  27'  04.18".     Longitude  116«  04'  42.21".] 


To  station— 

Azimutti. 

Back  azimuth. 

Log. 
distance. 

Mepa 

27    .55 
107    57 
173    37 

ft 

%\ 

34 

48 

1 

0                in 

207    40    41 
287    48    38 
VA    35    43 

i 

Mcten. 

4.478»1 

Quartzite 

4.3.n66l) 

Ilcveille. . 

4  65290 

WHITE    PINK,    NYE    COirNTV,    NEV. 


A  Coast  Survey  station  on  highest  and  boldest  point  of  White  Pine 
Mountains,  called  on  Lieutenant  Wheeler's  map  the  Grant  Range,  but 
local  name  is  Troy  Peak.  Station  is  near  edge  of  precipice ;  the^ock 
bhilT,  a  few  feet  distant,  falls  almost  vertically  700  or  800  feet.  Geo- 
detic point  is  a  f-inch  by  4-inch  copper  bolt  set  in  solid  rock  in  center 
of  stone  foundation  pier  for  the  theodolite.  A  bottle,  containing  the 
approximate  height  and  geograpliic  position  of  station,  was  embedded 
in  plaster  of  Paris  in  central  pit  of  the  pier  above  the  bolt.  Reference 
marks  are  three  drill  holes — one  about  northeast,  distant  10.3  feet; 
one  about  south-southeast,  distant  7.65  feet,  and  one  about  north- 
west, distant  9  feet  from  geodetic  point.  The  vertical  circle  station 
is  27.62  feet  distant  from  geodetic  station  in  a  northeasterly  direction. 
The  usual  circular  stone  ring  walls  surrounding  the  central  and  the 
vertical  circle  stations,  the  stone  cabins  usi\l  for  living  purposes,  and 
the  bolts  and  drills  to  which  tlii^  guy  ropes  of  ob.serving  tents  were^ 
fa.stened  were  left  in  position. 
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1 1  -aitlludc  3Ji«»  IV  10.II0"«  (38«  1!»'  10.728").^     Loiigitutlc  li:."  .«)'  (Vt.l7";o  (115°  3U'  Ol.THl"'')  1 


To  station- 


Azimuth. 


Bacic  azimuth. 


WheeWr  Peak  ft 234  03  10.65 

IMocho  #* 2R5  46  48.23 

Kawc-H» 65  02  02 

Kiwiot^a 65  02  35 

Kevelllea 47  18  54 


54  47  42.11 

106  40  33.05 

244  26  29 

244  27  00 

226  54  43 


«  From  l^ne  Mountain.  Mont<»7nmB 

ft  United  States  standard  datum,  Coast  and  Oeodctic  Hur\'ev 


Log. 
distance. 


Meters. 
5. 10432259 
5. 12178013 
4.96861340 
4.^)687H)00 
4.S8a56O0O 


YELLOW,    NYE   COUNTY,    NEV. 


On  highest  part  of  yellowish  summit,  3  miles  west  of  north  of  Rhyo- 
lite  and  0.25  mile  east  of  highest  rocky  summit  of  the  Bullfrog  Hills 
north  of  Rhyolite. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock  under  a  cairn  5  feet  high. 

[Latitude  36°  56'  15.54".    Longitude  116«  50'  38.20".! 


To  station- 


Azimuth. 


i"^ibo. 
Bii3 


256  32  49 

293  10  17 

302  48  32 

348  32  22 


Baclc  azimuth. 


76  35  fri 

113  12  18 

122  53  29 

168  32  34 


Log. 
distance. 


Afeters. 
3. 7^956 
3.73432 
4.16:i48 
3.3!»57 


TERTIARY   POINTS   LOCATED    BY   INTEK8ECTIONS    (NEVADA). 


Latitude,    i     Longitude. 


it 
I 


AT  BULLFROG. 


y  Cap,  Nye  County 'M\    53    48.88 

*^d,  Jijre  County m    53    45.79 


AT  GOLDFIELn. 


S-^^^land  (frame),  Esmeralda  County 37  42  16.00 

Oj^:-   Ives  (frame),  Kuneralda  County 37  42  53.08 

r^T^'tabination  (frame),  Ksmeralda  County 37  42  48. 32 

*  •^k  Butte  (highest  point).  Esmenilda  Countv 37  45  04. 67 


116    4<'>    3.').  16 
116    49     14.17 


117  13  n.oo 

117  12  51.39 

117  13  27.28 

117  10  34.67 


^ESNO,  INYO,  MONO,  TULARE,  AND  TUOLUMNE  COUNTIES,  CAL  ;  ESMER- 
ALDA AND  NYE  COUNTIES,  NEV. 

HZOK  nERRA  REGION,   CALIFORNIA;  OOLDFIELD  REGION.  NEVADA. 

During  the  field  seasons  of  1904-5  Charles  F.  Urquhart,  topogra-^ 
Y^her,  extended  triangulation  over  an  area  of  7,000  s(iuare  miles  for  the 
Control  of  seven  30-minute  quadrangles. 

Positions  are  based  on  Connoss  and  White  Mountain  south,  stations 
of  the  Coast  and  Geodetic  vSiirvov,  on  the  United  States  standard 
datum. 
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GODDARD,  FREHNO  COUNTY,  CAL. 

Ascended  peak  by  ridge  running  from  the  southwest  up  fron 
on  south  fork  of  San  Joaquin  at  pasture  IJ  miles  above  the  a 
the  Mount  Goddard  Copper  Mining  Company.  Can  take  a 
within  1,500  feet  of  summit.  The  south  end  of  the  mounta 
occupied,  although  the  north  end  is  slightly  higher.  The  sou 
seems  to  be  recognized  as  the  summit  and  is  much  easier  of  acces 

Station  mark:  A  bronze  triangulation  tablet  set  in  loose  shal 
over  which  is  erected  a  cairn  4  feet  in  diameter  at  base  and 
high. 

[Latitude  37°  06'  12.31".    Longitude  118«»  43'  09.20".] 


To  station- 


Azimuth. 


Back  azimuth. 


di 


Three  Sisters 

Kaiser 

Silver 


Morgan 

White  Mountain,  south. 

Split  Mountain 

Whitney 

Brewer 

Baldy 

Spanish  (preliminan') . . 

ifilgard 

Silliman 


1 

/ 

II 

° 

/ 

n 

1 

98 

03 

25.99 

277 

51 

05.29 

J       117 

18 
47 

18.97 
11.35 

297 
326 

01 
36 

25.41 
13.95 

140 

178 

01 
45 

57.03 
39.07 

358 
35 

01 
02 

28.67  : 
33. »)  1 

214 

288 

56 

12.20 

109 

06 

57.48 

326 

37 

02.71 

146 

52 

26.30 

334 

24 

33.96 

154 

33 

01.05 

16 

54 

10.44 

196 

48 

19.23 

35 

23 

57.36 

215 

17 

45.76 

161 

39 

49.34 

341 

35 

36.51  1 

357 

42 

48.51 

177 

43 

37.67 

lIIIidAUn,  FHKSNO    COUNTY,  CAL. 

Ascended  from  camp  on  Bear  Creek,  five  and  one-half 
travel.  Cpuld  camp  an  hojir  closer  by  going  to  summit  ol 
between  Bear  and  Mono  creeks.  Best  apj)roached  along  ridge  b< 
Bear  and  Mono  creeks,  finally  dropping  down  into  northeast  \ 
Bear  Creek  and  climbing  peak  from  east.  On  summit  of  thi 
are  tliree  small  high  points  of  rock.  The  north  or  center  one  i; 
occupied. 

Station  mark:  A  large  fiat  rock,  in  which  is  cemented  a 
triangulation  tablet,  surmounted  by  a  cairn  W  feet  in  diam< 
base  and  \\  feet  high. 

(Latitude  .T"  21'  39.44".     Lonpitiidc  llN^  40'  34.10".] 


To  station— 

Aziiiiuth. 

\(\   M    21  :x\ 

12.*)     (Ht     .'.1.14  1 

liaciv  azii 

220     22 
;iOo    02 
161     40 
2.t6    .50 
2(VS     2«> 

nuth. 

.->7.4I 
48.  (Mi 

Thn^o  Sisters  ... 
4  Silver 

Goddnrd 

KhIsit 

;?41      'M\     11.21 
77    W.\     .•rf>.04 

04.09 
47.29 

IJig  Shuteye 

S.S     .'■)1      10. 0(1 

47.16 

d 


KAI.SKI{.    FI{KSN<)    CorNTV,    (AI,. 


On  a  bald  peak  at  the  head  of  Kaiser  and  Pittinan  creeks, 
ascended  from  the  south  side.  TIhtc^  aic  inmH^rous  lakes  anc: 
meadows  in  the  neighl)orhood. 
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Station  mark:  A  bronze  triangulation  tablet  set  in  loose  earth, 
there  being  no  solid  rock,  above  which  was  erected  a  carni  5  feet  in 
diameter  at  base  and  5  feet  high. 


[Latitude  37°  17'  40.52".    Longtiude  UO*'  11'  05.6f/'.] 


To  station- 


Azimuth. 


IJack  azimuth.        .^^^^e. 


n 


Ljell 171  16  36.00 

Sliver 216  42  62.26  ; 

OoddtM 297  01  25.41 

Three  Sisters 326  51  14.47  ' 

BigShuteye 106  00  18.72 

Red 153  40  16.75 

Wll 171  16  30.07 

SHvor 216  42  50.78 

Hilgard 256  50  47.29 


o 

/ 

// 

yititrs. 

351 

13 

27.41 

4.6988733 

36 

48 

51.25 

4.385(i890 

117 

18 

18.97 

4.6671675 

14(i 

55 

44K14 

4.3069355 

285 

51 

29.47 

4.3493243 

333 

32 

06.49 

4.6487072 

351 

13 

21.55 

4.6082751 

36 

48 

49.60 

4.385.5104 

77 

ai 

50.04 

4.5135451 

HUMPHREYS,  FRESNO    AND   INYO   COUNTIES,  CAL. 

(Not  occupied.) 

On  the  highest  point  of  Mount  Humphrey,  a  very  prominent  moun- 
tain on  the  main  crest  of  the  Sierras,  between  the  North  Palisade  and 
liilgard,  and  at  the  source  of  Mill  Creek,  a  tributary  of  Owens  River. 
There  is  a  trail  up  Mill  Creek  to  foot  of  mountain. 

Station  mark:  Highest  point,  a  very  sharp  peak. 

[Latitude  37°  16'  15.12".    Longitude  118°  40'  20.38".] 


To  station- 


Azimuth. 


naclc  azimuth. 


Ooddard 12  38  27.03 

Three  Sisters 67  29  24.74 

Horgan 160  28  16.60 

Spilt  Mountain 321  08  50.51 


o 

/ 

It 

Mfitrs. 

192 

36 

55.00 

4.27<*7o63 

247 

15 

20.53 

4.5716837 

340 

2<i 

05.80 

4.200482<i 

141 

17 

55.11 

4.5500914 

Log. 
distance. 


RED    8LATK,  KRKSNO    A.VD    MONO    COT'NTIKM,  CAL. 

(Not  fM'cupied.) 

This  point  is  a  high,  round-topped  mountain  on  the  main  crest  of 
the  Sierras.     Highest  point  between  Mono  Pass  and  Mammoth  Pass. 
Station  mark:  Highest  point. 

1  Altitude  37°  30'  28.37".     Longitudo  118°  52'  07.16".] 


To  station 


Silver  . 

Baldy.. 
Monp^Fin 


1 

Azimuth. 

Bock  arlmuth. 

Log. 
dlstiinci'. 

0              /                 /» 

Q              t                 H 

Mettrs. 

72    41     27.42 

2;')2  r)  54. :w 

4.14.S7274 

12(>    at    00. 9H 

:«).-)   4S    17.8:1 

4.r»4Jl)r)40 

20.->    30     18.28  , 

J.')    3r.     12.72 

4..'>17ir.<K| 

313     12    (m.-'W 

1 

i;«    17   o.'i.o<i 

4.2193242 
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SPLIT   MOUNTAIN,  KIIESNO   AND   INYO   COUNTIES,  OAL. 

On  highest  point  of  Split  Mountain,  which  is  on  crest  of  the  Siem 
at  the  source  of  Tinnemaha  Creek,  flowing  into  Owens  River,  an 
Cartridge  Creek,  flowing  into  middle  fork  of  Kings  River.     There  is 
higher  point  about  8  miles  northwest  (Mount  Jordan).     The  poiiKr 
can  be  easily  reached  from  the  west  side  by  going  up  Cartridge  Cree=? 
to  the  summit  of  the  ridge,  thence  south  to  peak.     It  can  also  I 
reached  from  the  head  of  Tinnemaha  Creek.     It  would  be  verv  dif 
cult  to  climb  it  from  the  south. 

Station  mark:  A  cairn  6  feet  high  on  highest  point. 

[Latitude  37°  01'  16.40".    Longitude  118"  2^  18.51".] 


To  station- 


Azimuth. 


I 


Brewer 9  11 

Goddard 109  06 

Morgan 147  13 

AVhite  Mountain,  south 192  12 

Blacic  MounUin 212  37 

Waucoba 260  42 

Koynot 310  08 

Whitney 346  36 


Back  azimuth.  ;     ^j^^Sce 


tt 

o 

/ 

// 

54.05 

189 

09 

38.34  1 

57.48 

288 

56 

12.20 

59.01 

327 

02 

43.14 

05.44 

12 

18 

09.46 

23.61 

32 

44 

32.20 

52.99 

89 

57 

51.70 

55.38 

130 

25 

29.22 

56.01 

166 

41 

37.36  : 

SILVER,    FRESNO   COUNTY,    CAL. 

On  the  hisfhest  peak  between  Fish  and  Mono  creeks,  at  head  of  Sil^^ 
Creek.     Summit  is  flat,  running  north-northeast  and  south-sout: 
west.     Highest  point  is  at  southwest  end.     Can  camp  at  meado 
below  Margaret  Lakes.     Thence  it  is  three  and  one-half  hours'  tra>" 
to  station.     Can  take  nmles  within  700  feet  of  summit  on  east.    The 
is  grass  and  water  for  one  night  within  1 ,200  feet  of  summit. 

Station  mark:  A  bronze  triangulation  tablet  set  in  solid  rock,  oir 
which  was  erected  a  cairu  of  rocks  5  feet  in  diameter  at  base  and  - 
feet  high. 

[Latitude  37°  '2S'  12. ()9".     I^ongitude  Uir  01'  14.36".] 


r 
"1- 

rs 
1 
e 

m 
5 


To  station 


Azimuth. 


BigSiiutcvo (>0  48  41.16 

Red ': 120  54  43. :« 

Lyeli 143  ;J8  27.2.'> 

HlUgard 30;-)  02  47. 29 

Three  Si.s tors h  29  49.98 

Kaiser 36  48  r)1.25 

Lvell 14;^  38  30. 57 

Morgan 28.->  33  44. ;» 

r.oddard 32<i  36  13.9.". 


Back  azimuth. 

o 

/ 

n 

249 

33 

51.80 

300 

40 

31.80 

323 

29 

17.71 

125 

09 

52.52 

185 

28 

23.83 

216 

42 

52.26 

323 

29 

20.79 

105 

44 

15.58 

146 

47 

11.35 

Log. 
distance. 


Meters. 
4. 584236^--?^":;^^ 
4.6010921^,^^^^ 
4.570498$^^-?»l( 
4.32301( 
4.563; 

4.385689r  _ 
4.570656(^'^  ^1 

4. 423381  :_Jb^^t 
4.687363r^'^ 
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BUJ  PINE,    INYO    COUNTY,    I'AL. 

(Not  oocupiiM.!.) 


on  mark:  The  cupola  on  school  in  Big  Pine. 


[  Latitude  37**  09'  57. 91 ".    Ix)nKitudc  1 18"  17'  35. 59".] 

__  -  _         . _  .  ^    -    ^ 

To  station—  Azimuth. 


Backarirauth.       ^^l^^_ 


Uin. 
ntain 


0             / 

....'        35    34 

20.99 
24.80 
55.26 

o 

215 

290 

28 

29 
24 
17 

"      1 
40.59 
21.19 
23.37 

Meters. 
4.2956001 

110    29 

4. 1213363 

'      208    14 

4. 1054372 

Bl.SHOP,    INYO    COUNTY,    CAL. 

L)n  mark:  The  cupola  on  Methodist  Academy  in  Bishop. 

[Latitude  37°  21'  48. 29".     Longitude  1 18*  23'  53. 1 1".] 


To  station— 


.Vzimuth. 


Back  azimuth. 


95  05  26.58 

221  11  34.11 

ntain 304    42    42.28 


278    53     16.21 

41     18    09.84 

124    49    00.79 


Log. 
distance. 


Meters. 
4.4765596 
4.3849933 
4.2722012 


BLACK    MOUNTAIN,    INYO    COUNTY,    CAL. 

le  highest  point  of  Black  Mountain,  a  comparatively  low  moun- 
the  east  side  of  Owens  Valley  between  Black  Canyon  on  the 
md  the  toll  road  on  the  south,  about  15  miles  southeast  of 
and  12  miles  northeast  of  Big  Pine.  Animals  can  be  taken 
mit  from  south,  though  it  is  rather  steep.  There  is  a  trail 
ck  Caayon  to  an  abandoned  mine  three-fourths  of  a  mile 
ation.  Collin's  residence  is  near  mouth  of  Black  Canyon, 
on  mark:  A  rock  cairn  6  feet  in  diameter  at  base  and  8  or  9 
h,  with  tree  in  center:  triangulation  tablet  under  center  of  tree. 

[La  titudo  37"  16'  {YZ.  12".     Longitude  US'  13'  'IK  72".J 


To  station 

Az 

inuitn. 

44    32.20 
19    33.80 
59    56.83 
17    52.94 
13    52.81 
17     14.31 
00     19. 49 
30    31.69 
00    06.56 
52    06.99 
33    01.22 

Baclc  azimuth. 

0             t               It 

212    37    23.61 

250    12    01.66 

288    41    28.57 

320    06    20.01 

356    12    46.23 

1    17    30.38 

59    11    08.24 

64    53    38.05 

88    19    14.31 

91    25    31.52 

144    40    53.89 

Log. 
distance. 

tain 

o 

32 

70 

Meters. 
4.5110832 
4.2915272 

108 

4.6769728 

140 

4.6526073 

mtain  South 

176 

4.6111148 

181 

4. 4612513 

239 

4.4869603 

244 

4.7932844 

268 

4.6687104 

,tein 

270 

324 

4.9117079 
4.5232682 

IM)       PRIMARY    TRIAXGI'LATIOX    AND    PRIMARY    TRAVERSE. 

<RATKR,    INYO   rolX'ni',    CAL. 

On  a  small  reel  hill  with  crater  in  center,  between  Tinnemaha  anca 
Tab(M)se  creeks  and  west  of  the  road  between  Independence  and  Big 
Pine.     Animals  can  be  ridden  to  summit. 

Station  mark:  A  cairn  about  5  feet  high 

[latitude  37'  01'  45. 14".     lx>ngitude  118*  17'  15.83".) 
^     To  station—  ,  Azimuth.  Back  aximuth.        djitance 

o  '        "  o  /        //  Meters. 

Split  Mountain 85  47  37.7D  265  42  47.05:  4.0778681 

Round 147  06  42.24  327  00  28.39  4.373047/ 

Black  Mountain 191  57  31.68  11  50  48.83  4.4314626 

Independence 342  27  37.89  162  30  49.50  i  4.4189681 


DARWIN,    INYO   COUNTY,    CAL. 


(Not  occupied.) 

[Latitude  37"  10'  01. 88".     Longitude  118"  40'  17.34".] 


To  station- 


Three  SiBters 

Silver 

Morgan 


Azimuth. 

Back  azimuth. 

Log. 
distance. 

o             /                //           . 

85    24    33.45 
137    27    48.71 
168    30    33.81 

1 

O             /                // 

2^'>  10  28.40  ; 

317     15    06.64 
348    28    21.32  i 

Meters. 
4.5396108 
4.6598175 
4.4313845 

DOUBLE,  INYO  COUNTY,  CAL. 


<  Not  occupied. ) 

This  is  a  ver^^  prominent  peak,  and  the  liighest  point  was  located. 


SilviT.. 
Haldy.. 
Morgan 


[  I.«titud«'  37"  XV  :W.21".     Longitiult?  118°  hA'  23.70".] 


To  stution 


Azimuth. 

Back  azimuth. 

224    57    44.39  1 
3<i    26     14.  12 
138     13    52.56 

Log. 
distance. 

45    01    54.44 
21(i     IS    .5(i.0:i 

;u8  07   .m .% 

Meters. 
4.  1.541539 
4.  4706843 
4  3('>41389 

INDEI'ENUKNCK.  INYO    COUNTY.  CAL. 


Station  mark:  The  cupola  on  court-house  in  Independence. 


WilliuniMoii 

CrattT 

Kcynot . . . . 


(LntitiKlc  :«l^  AS'  VXXV.     Longiliidf  118^  11'  5<i.80".] 
ro  Htution  - 


A/.imuth. 

Back  azimuth. 

O               f                  If 

211     16    30  48 
342    27    37.89 
116    43    22.33 

Log. 
distanci'. 

o             /                /» 

;u   20  .m42 

l(i2    :«)    49.50 
2<Mi    34    fiO.  74 

Meters. 
4  28234GO 
4.  418968r 
4.  3752495- 

CALIFORNIA — NEVADA. 


irtl 


KKYNOT,  INYO   COl'XTY.  CAL. 


Oa  liighest  point  of  uiountain  on  east  side  of  Owens  Valley,  about 
16  ur  18  miles  northeast  of  Lone  Pine  post-office,  by  road  and  trail. 
The  tT'ail  from  I^ne  Pine  to  Keynot  mine  crosses  ridji:e  about  2  miles 
south   of  point.     Animals  can  be  taken  to  signal. 

Stution  mark:  A  rock  cairn  8  feet  luji:li  with  tree  in  center. 

[Latitude  3H\°  42'  2s.(lL>".     I^nigitu«h'  117''  57'  41.U0".j 


To  station- 


Azimuth. 


Back  azimuth.        ^j  j^^,^.^ 


tJ*w4U4 15  55  40.03 

^?>ey iA  13  37.07 

wuljainaon 79  42  21.24 

SpUt  Mountain UV)  25  28.22 

"aueoba 173  22  19.33 


1U5 
244 
250 
310 
353 


50 
01 
29 
OR 
20 


15.38 
48.67 
5a  89 
55.38 
4a  94 


Mcttrs. 
4.7078290 
4.  5154«il7 
4.o011()43 
4.  7307221 
15455821 


MORGAN.  INYO   COUNTY.  CAL. 


On  highest  part  of  high  mountain,  on  east  side  and  near  source  of 
Rock  Creek.  A  rock  cairn  was  found  on  this  mountain,  probably  of 
^^Tieeler  Survey  in  1878.  There  is  a  trail  from  J.  L.  C.  Sherwin's 
rancli  in  Round  Vallej'  to  source  of  Rock  Creek.  Another  trail  goes 
'roiii  same  place  to  Rickey's  ranch  in  Long  Valley,  and  trail  up  ^I()no 
CTeeli  crosses  range  and  intersects  above-mentioned  trails.  This  is 
^^®  onlv  mountain  in  the  vicinitv  visible  from  Conness.  Cairn  was  in 
J<o(>cl  condition  and  was  not  disturbed. 

Station  mark:  Triangulation  tablet  cemented  in  large  flat  rock,  dis- 
^^^t  10.2  feet,  azimuth  72^  33',  from  cairn  of  Wheeler  Survev. 


To  station 


[Latitude  37*»  24'  20.14".     Longitude  IIH^  43'  5«i.04".] 

Azimuth.        '   Bac'lc  azimuth 


SiiV^  Sisters 44 

C^J**' 128 

^^V?*w 140 

A\-J?y 182 

ll«2l^  Mountain,  north 214 

\\^.kla 220 

^l^te  Mountain,  south 238 

Wf^^  Mountain 2S8 

Jt  ^Ucoha Mi 

^S»?|V^d '^ 

JSst:'' t  Mountein 327 

c^^STP 2r>:< 

^^^dard :jo8 


53 
44 

(»5 
24 
59 
2t» 
«} 
48 
41 
15 
27 
in 
15 
01 


05.52 
15l58 
41.28 
24.  5(i 

48. ;« 

18.27 
2a  98 
03.  Wi 
28.. 57 
12.  77 
0H.4S 
4:i  14 
49. 17 
28.  r,7 


•224  41 

285  :« 

:«7  4.-) 

320  (G 

3  00 

34  43 

40  10 

59  05 

108  .W 

123  41 

12«)  :« 

147  13 

73  34 

178  01 


ia«i 
44  :w 

58.78 
49.  (i2 
41.92 
04.27 
0(i.  14 
29.89 
5<i.  8.3 

31.  :r, 

(YX  12 
59.  01 
3«i.>vi 
.57. 03 


Lop. 
distaiiw. 


Mttrrs. 
4.  •il.57891 
4.42.3;ttNll 
4.  7,s().V>li.3 
4.9()Jll.55»» 
4.  (il.ttilMM) 
4.  7rrfWi:?«i2 
A.Sf.m\iA 
4.  <Kc>;i:«)«i 
4.  «i7»l'.>72S 
4.  SS7rvi7 
4.  .'».i7740.'. 
4.  7(i.*)71.")7 
4.  (i7«i9S(rJ 
4.  .•)2.")7rxV9 


OLANCHA,  INYO  AND  TKLARK  COUNTIES.  CAL. 


Highest  peak  on  range  southwest  of  Owens  Lake.     Can  be  easily 

^^cended  from  the  Monache  Meadows  on  South  Fork  of  Kern  River. 

j^^imals  can  be  ridden  almost  to  timber  line;  thence  very  good  walk- 

^S  ^0  summit.     Point  was  iLsed  by  Wheeler  wSurvey,  as  a  small  rock 

^^irn  was  found  on  highest  point. 
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Signal:  Rock  cairn  7  feet  in  diameter  at  base  and  10  feet  hig 
erected  at  same  point. 

Station  mark:  A  triangulation  tablet  cemented  in  rock  at  cei 
cairn. 

[  Latitude  3ff*  ly  SS-tf?".    Longitude  llS*"  OT  03.00".] 

I  i  ' 

Toitatlon—  Aximuth.       '  Back  acimuth.       ^i^ 

Mataooany 24  12  42.16  i  204  07  fi&77  . 

Bfglfeadowf 27  10  05i78  i  207  02  29l00  , 

Kexn 107  33  43L41  287  27  4L77 

Florenoe 112  03  14  31  I  291  47  6L26  : 

Kaweah  Mountain 131  57  4&73  ;  311  44  57.01, 

Whitney 155  54  X)l84  38S  48  ML 76 

Keynot 196  50  15.38  15  55  4a03 

Sunday '  38  16  38L85  !  218  00  IttTO 


PALISADE,  FRESNO  AND  INYO  COUNTIES.- CAL. 

(Not  occupied.) 

North  Palisade,  or  Mount  Jordan,  divides  the  waters  of  Bij 
Creek  and  Palisade  Creek,  the  former  flowing  into  Ow^ens  Riv( 
latter  into  Middle  Fork  of  Kings  River.  Highest  point  no 
Split  Mountain  and  probably  higher  than  latter.  Very  diffic 
climb.     Best  reached  up  Palisade  Creek. 

Station  mark:  Highest  point  on  mountain. 

[ Latitude  ZT  W  40.45*.    Longitude  US*"  2ff  49.68''.] 
To  station—  Azimuth.  Back  azimuth.  ,     ^. 

Ooddard 93  08  2a77  273  01  0a70  ' 

Morgan i  IfiO  45  1&18  330  37  19.20 

Round 309  58  09.31  30  01  OfiiTl 

Split  Mountain '  314  49  29l21  134  52  48.78 


I'INCHOT,  FRESNO  AND   INYO   COUNTIES.  CAL. 

A  round-topt  red  mountain  about  8  miles  down  (south)  the 
crest  of  the  Sierras  from  Split  Mountain,  and  probably  the  h 
point  between  the  Kearsarge  Pass  and  Split  Mountain.  It  i 
called  Red  Mountain. 

Station  mark:  The  highest  point  of  mountain. 


[I-Atltudc  »»*»  5«»'  51.75'  .     longitude  118°  24'  17.21".] 


To  station  -  Azimuth.  Back  azimuth,   i 


I 
di 


O  '  rr  ■  O  t  tf  « 

Split  Mountoin llJU  2S  42.  71  349  28  05  83  i 

Waucoba 25«  44  :«i  37  7«  58  5a  45 

Ke3mot :»3  49  .-tLHO  124  05  20.04  l 

Whitney 34<\  03  52.24  IfiC  07  5aC5 


CALIFORNIA NEVADA. 
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PIPER,   INYO  COUNTY,   CAL. 

On  h^hest  point  of  range  of  low  mountains  between  Fish  Valley 
and  Deep  Spring  Valley,  on  the  east  side  and  about  1  mile  distant 
from  road  between  Big  Pine  and  Oasis  and  about  7  miles  from  latter. 
Animals  can  be  taken  within  a  short  distance  of  summit. 

Station  mark:  A  triangulation  tablet  cemented  in  rock  under  center 
of  cairn  9  feet  high. 

[Latitude  37*  24'  33^»".    Longitude  1 17*  5^  39.06".] 


To  tUttlon— 


Azimuth 


Waocoba '  9  22 

BUckMountain 50  11 

Sheep I  117  15 

White  Mountain  South 130  53 

Boundary  post  74 TOU  33 

Boundary  port  75 228  20 

BlueDick 250  00 

Magnider '  269  36 

WfiteTop 305  06 


h. 

Back  azii 

o         / 

nuth. 

" 

ft 

19.54 

1S9 

19 

26.05 

06.24 

239 

00 

19.49 

12.24 

297 

04 

37.65 

56.41 

310 

41 

58.24 

23.55 

25 

35 

17.27 

26.76 

48 

23 

35.96 

44.76 

70 

13 

03.73 

21.55 

89 

50 

15. 9(^ 

30.66 

125 

14 

49.43 

Log. 
distance. 


Meters. 
4.6388914 
4. 481)9603 
4.45U5886 
4.582<>240 
4.0271.048 
4.0101»'.2 
4.50i:.097 
4. 5276S44 
4.3937r.78 


ROUND,    INYO   COUNTY,    CAL. 

On  a  round,  bald  point  about  10  miles  west-northwest  of  Big  Pine 
and  on  east  side  of  Coyote  Valley.  A  trail  goes  from  Big  Pine  up 
Baker  Creek  to  Coyote  Valley.     Animals  can  be  ridden  to  summit. 

Station  mark:  A  cairn  about  7  feet  high,  122  feet  south  of  highest 
point  of  mountain.  Cairn  is  probably  a  comer  on  forest,  reserve  line 
and  was  not  disturbed. 


To  station— 


ILatltude  37*  ir  27.77".     Longitude  1 18<»  25^  55.91".] 

Back  azimuth. 


.Vzimuth. 


jJOKan i  129  38  03.12 

£»ckMountain '  250  12  01. 6() 

Jaocoba ,  298  28  08.81 

Split  Mountain '  357  2ii  3I.81> 


309  27  08.48 

70  19  33.80 

118  43  32.04 

177  26  54.46 


Log. 
distance. 


Meters. 
4. 5377405 
4.2915272 
4.  (>3.'t<i9(i6 
4.3163237 


SlIREP,    INYO    COUNVY,    (WL. 

On  the  highest  point  of  southeasternmost  of  two  high  red  peaks  at 
the  source  of  Piute  Creek.  Can  bo  reached  by  same  trail  that  goes 
to  White  Mountain  South  station,  except  that  one  travels  south  after 
reaching  summit  of  ridge. 

Station  mark:  A  triangulation  tablet  set  in  loose  rock  under  center 
of  a  cairn  7  feet  high. 

[Latitude  37**  31'  40.0«y'.    Longitude  IIH**  Mi'  (r2  25".] 


To  station 


Azimuth. 


liaclc  azimuth. 


ftollountaln 1  17  :«.38 

™op 41  IS  09.84 

■o»Kan 73  34  »).83 

)}.bitR  Mountain  Sooth V'A  16  27.53 

i^'pe'' 297  04  37.65 

~BuU.  31Q-07 12 


181 
221 
253 
344 
117 


17  14.31 

11  34.11 

15  49.17 

15  04.  (>2  i 

15  12.24  i 


Log. 
distuiuv 


Meters. 
4.4«il2513 
4.  :i«49933 
4. 67<')98n2 
4.0K9»il9 
4. 45(.588G 
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TOM,    INYO   COUNTY,    CAL. 

(Not  occupied.) 

On  the  highest  point  of  Mount  Tom,  a  well-known  mountair 
west  side  of  Round  Valley;  not  difficult  to  climb. 
Station  mark:  A  small  cairn. 

[Latitude  37°  Iff  19.70".    Longitudo  118*  2^  23.01".! 


To  station- 


Three  Sisters 

Moi^D 

Wtiite  Mountain  South 


Azimuth. 


Back  azimuth. 


o 

/ 

/' 

o 

/         // 

58 

41 

50.70 

238 

27     11.11 

1.37 

50 

13.72 

317 

47    28.00  , 

227 

07 

33.07 

47 

22    15.39 

WAUCOBA,    INYO   COUNTY.    CAL. 

On  highest  point  in  range  of  mountains  about  20  miles  no 
of  Independence.  There  is  a  wagon  road  from  Citrus  up  M 
Canyon  to  its  head,  thence  by  trail  about  2  miles  east  to  a 
which  is  only  water  in  vicinity.  The  mountain  can  be  seen  no 
from  ridge  where  trail  crosses  just  before  going  down  to  sprii 
signal  is  not  in  view.  Station  is  3  miles  from  spring  and 
reached  on  horseback.  There  is  little  grass,  but  by  letting  i 
range  north  and  east  they  can  get  along  fairly  well.    . 

Station  mark:  A  cairn  12  feet  high.     All  trees  were  cut  or 
from  summit  of  the  mountain. 

(Latlludo  37*'  01'  19.70".     Longitude  118*'  00'  25.90".] 


To  station 


Whitney 

Williamson 

Spilt  Mountain 

Hound 

Morgan 

Black  Mountain •. 

WhiU^  Mountain  South 

IMper 

Montezuma 

White  Top 

(lold  Mountain 

Kevnot 


Aziniu 

th. 

Back 

azinuith. 

0 

/ 

n 

o 

t 

It 

27 

21 

35. 89 

207 

U 

23. 12 

:« 

41) 

05.  70 

213 

35 

10. 92 

S9 

57 

51.70 

2<)9 

42 

52. 99 

lis 

43 

32.04 

2^IS 

28 

08.  SI 

123 

41 

31.37 

;«)3 

15 

12. 77 

144 

40 

5;^  89 

•V24 

;« 

01.22 

lti2 

m 

37.92 

342 

00 

3<).84 

I«> 

19 

2(1. 05 

9 

22 

19.54 

217 

ir. 

02.41 

37 

39 

;«.  03 

223 

x\ 

00.  7r> 

43 

44 

10.54 

247 

.30 

2<1.  42 

07 

55 

52. 73 

35,3 

20 

40.94 

173 

•22 

19.33 

THREK    SISTERS.    FRESNO    COUNTY,    CAL. 

On  th*^  south  end  of  siiinniit  of  the  Three  Sisters.  Can  be  i 
by  trail  between  Shaver  and  Blaney  Meadow  (or  Hot  Sj 
Leave  trail  at  large  meadow  between  Ked  Mountain  and  Pota 
traveling  southeast.  At  foot  of  mountain  on  northeast  sic 
small  meadow  with  running  water.  Animals  can  be  taken  ne 
summit  from  south  to  southeast. 


CALIFORNIA NEVADA. 


1(>5 


Station  mark:  A  bronze  triangulation  tablet  set  in  loose  rock  with 
a  cairn  built  over  it  3  feet  in  diameter  at  base  and  3  feet  hi<];h. 


(Latitude  37°  08'  29A'A".    lx)ngltud<«  1 1»*  ar  M.Hr'.] 


To  station - 


Azimuth. 


nack  uxlintith. 


Log. 
diHtHnc><> 


KAiar 14(>  55  4<».M 

Silvvr 1H5  2S  23.83 

Morpin 224  41  10.01 

r.od«lani 277  51  05.29 

BifShuU-yp...^ 125  27  35. :« 

Sllirotn '  329  28  41.38 

Spioish  (pn>liminar>' ) '  .  329  ;r  29. 39 

Btldy.... I  342  58  38.44 


^feters. 


32ti  51 

5  29 

44  .'a 

W  (a 

3a'>  14 

149  41 

149  4.3 

l(i3  05 


14.47 
49.98 
^.52 
25. 99 
15.24 
47.00 
3(). :« 
at.  75 


4. 
4. 
4. 
4. 
4. 
4. 
4. 
4. 


:«Ni9:{55 
5<«72:^1 

r.I57K9I 
485(;<NW) 
()01472:i 
Hi¥Y2HXi 
4747072 
735K215 


WHITK  Tor.    INYO   COlNTi',    r.\L. 


On  summit  of  white-topped  mountain  alK)ut  (>  mihvs  up  rid^e 
(southeast)  from  Last  Chance  Mountain.  The  nearest  water  is  at 
Willow,  which  is  7i  miles  from  Pigeon  Springs,  a  well-known  point  on 
the Oasis-Lida  road.  There  is  no  forage  in  the  country;  a  wagon  can 
')e  taken  to  Willow  Spring,  and  animals  can  be  ridden  from  that  place 
to  summit  by  going  up  ridge  and  keeping  on  the  divide. 

Station  mark:  A  triangulation  tablet  set  in  loose  rock  under  center 
«f  cairn  6  feet  high. 


(i-Atitiid(»  37«  1(»'  5(Mi5".     LongitUilo  117^  41'  54i.80".l 


To  station - 


Azimuth. 


b.f'^oha 4;<  44  10.54  i 

^^kMountaln 88  19  14.31, 

«•??»• 125  14  49.43  I 

fii/!!*«  Mountain  South 128  45  45.34 

l|l"^  Oick '200  5t»  12.38  I 

a^hieT 223  02  13.  'A  ; 

'•' Mountain 274  W  44. :«  ' 


Kaclc  a/.iiiiuth. 


22:1  3;*  (K).7r. 

2(i8  00  08.56 

308  25  28.  17 

21  (a  10.  OK 

43  07  4«>.  12 

U'l  14  03.  M) 


diMtamH> 


Melrrn. 
4.  .')98:{0V> 
4.»i<l87i()4 
4.  :«W7».78 
4.  7988X24 
4.  4*2K7747 
4. 29.'>»V«»4 
4. 54.'»:)4U  1 


WIIITNKY,    TriiARK    AND    INYO   COINTIKS.    V\\.. 

Citation  is  on  the  highest  point  of  Mount  Whitney.  PcMik  is  at 
;^Urce  of  Crabtree  Creek  as  given  by  old  Sierra  Club  map  (but  Whit  ucv 
r^^ek  on  most  recent  edition)  and  Lone  Pine  Creek.  Whitnev  Cr(»ck 
^Ws  into  Kern  River.  There  is  a  good  trail  from  Lone  Pine  post-oflicc 
^^  siiummit  of  peak  and  another  trail  from  Kern  River  up  old  Whit  no v 
^^  Volcano  Creek  to  its  source,  thence  over  ridge*  to  Kock  (^rc(»k. 
■*\once  over  ridge  to  Whitney  Creek,  thence  up  creek  to  foot  of  inouii- 
^^iTi.    Elevation,  14,409  feet  above  mean  sea  level. 

Station  mark:  A  triangulation  tablet  cemented  in  rock  under  center 
^f  a  cairn  8  feet  high. 
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[Latitude  36«  44'  44.14".    Longitude  118°  17'  28.84".] 


To  station- 


Big  Meadows 

Florence  

Kaweah  Mountain 

Brewer 

Goddard 

Split  Mountain i 

WiUiamson 

Waucoba ! 

Keynot , 

Oiancha 

Kern 


Azimuth. 

Back 

o 

azimuth. 

Log. 
distance. 

0 

t 

/» 

/ 

/* 

Meters. 

2 

55 

30.58 

182 

54 

03.07 

4. 8615^ 

50 

32 

40.95 

230 

23 

26. 66  1 

4.  4782^ 

70 

49 

.52.86 

250 

43 

13.01 

4.  24751^ 

129 

52 

34.57 

309 

45 

39.25  ' 

4.3522=: 

146 

52 

26.30 

326 

37 

02.71  1 

4.8426.^ 

166 

41 

37.36 

346 

36 

56.01  1 

4.702^ 

168 

40 

29.  OQ 

348 

39 

47.84  , 

3.9418?^ 

207 

11 

23.12 

27 

21 

35.89  1 

4.743c::a 

244 

01 

48.67 

.54 

13 

37.07  1 

4. 515^^ 

335 

48 

18.76 

155 

54 

30.34., 

4.581  :i 

359 

17 

41.07 

179 

17 

49.85 

1 

4.476-3-. 

WILLIAMSON,   TULARE    AND   INYO   COUNTIES,    CAL. 

(Not  occupied.) 

On  the  highest  pomt  of  Mount  Williamson,  a  well-known  mountain 
about  5  miles  a  little  west  of  north  from  Mount  Whitney.  The  moun^ 
tain  can  be  climbed  from  either  side,  but  animals  can  not  be  taken  t^ 
summit. 

Station  mark :  The  higher  of  two  cairns. 

(Latitude  M*>  3/  22.3/'.     Longitude  118°  18'  37.99".] 

Azinyith. 


To  station- 


Split  Mountain 

Waucoba 

Keynot 

Whitney 


Back  azimuth.       ^^:^^^^ 


o 

/ 

1 

o 

9 

99             1 

Meters. 

166 

16 

00.70 

346 

12 

00.57  , 

4.620l=r 

213 

35 

10.92  1 

33 

46 

05.70  ' 

4.68^4" 

259 

29 

50.89  1 

79 

42 

21.24  1 

4  .'lOll   -m 

348 

39 

47.84  ' 

168 

40 

29.09 

3.9<I8= 

_ 



1 



_ 

_    _     _    _ 

BALDY,    MONO    COUNTY,    CAL. 

On  the  northwestern  of  two  high  points  on  mountain  locally  kno 
as  Baldy,  almost  10  miles  a  little  south  of  west  of  Benton  post-oflTC 
and  store,  on  east  side  of  Lonj'  Valley.  It  can  be  reached  bv  road  a  nc 
trail  either  from  Benton  or  Long  Valley.  This  is  the  highest  point  in 
the  range  between  the  Sierras  and  White  Mountains  and  probably 
about  10,000  feet  above  sea.     Animals  can  be  taken  to  summit. 

Station  mark:  A  cairn  (5  feet  in  diameter  at  base  and  8  feet  high, 
with  tree  in  center  and  triangulation  tablet  cemented  in  rock  under 
center  of  tree. 


(hat  It  lido  \u°  41,'  ai".(>l)     Lonfiitudc  WH"  42'  2S.27".] 
To  station—  I        .Vzliniith.  Biick  a/.imuth. 


Morgan 3  00  41.  ^>2 

I.yell «.')  37  47  22 

Coniie.'^s Ill  4.J  5*).  12 

Ilonso I 'kS  41  .'»s.  00 

White  Moinitaiti  .North 2-57  02  0"i.  <>3 

White  .Mountain  South 2<>I  14  13.  .il 

Ileclda 327  2.1  11.  OS 


182 

59 

48.38 

265 

17 

0f>.a3 

291 

23 

22.  ai 

338 

.w 

15.  64 

77 

15 

01.28 

111 

.30 

50.25 

147 

28 

59.  28 

Log. 
(ii.stftnco. 


Meters.  ., 
4. 61. 3»  3*4 
4. 69701  ^ 
4.7632r  £- 

4.3861^ 
4.50ir-2?'J 
4. 6322.*^  » 
4.4139CM 


CALIFORNIA NEVADA. 


(WHTLK    rK.\K,    MONO   t!OL  NTY,    <'AL. 
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(Not  occupied.) 

A  high  mountain  north  of  Conness. 
Station  mark:  A  small  cairn. 

[Latitude  38"  03'  .53.91".     Longitude  1  itt"  W  25.04".] 


To  station— 

Azimuth. 

Back  azimuth.  ' 

Log. 
distance. 

Horse 

o            /              // 

282    56    07.78 

302    42    08.89 

20    52     19.21 

Of            n 

103    13     19.27  ' 
123    03    00.  e» 
200    50    35.01 

• 

Meters. 
4.  A22552A 

BiUdy 

Connesji 

4.  7725734 
4. 0641384 

HORSE,    MONO   COUNTY,    CAL. 

On  the  highest  point  of  a  sagebrush  ridge  about  5  miles  east  of 

*Hono  Lake  and  about  10  miles  north-northwest  of  Dexter  Meadows, 

on  road  between  Benton  and  Crater  Lake  post-office.     There  is  no 

f^ed  nor  water  closer  than  Dexter  Meadows.     A  small  spring  about 

^  miles  south,  but  not  sufficient  water  for  camp.     Animals  can  be  rid- 

^lc>n  anywhere  in  this  country. 

Station  mark:  A  triangulation  tablet  cemented  in  rock  under  center 
^^  "f  cairn  9  feet  high. 

(Latitude  37°  68'  46.14".     I/Ongitude  118°  48'  MiAi".] 


To  station- 


Azimuth. 


-yell '  56  57  56.63 

-^nneas 88  26  54.14 

,^'hile  MounUin  North 291  17  0a39 

•^aldy 338  38  15.64 


Back  azimuth. 


236  40  54.76 

268  07  59.79 

111  33  48.34 

158  41  58.00 


Ix)g. 
distance. 


Meiers. 
4.6868437 
4.6534201 
4.63a5132 
4. 3861824 


HKCKLA,  MONO   COUNTY,  CAL. 


On  a  high  rocky  hill  (not  mountain),  about  20  miles  northwest  pf 
Bishop.  There  are  a  great  many  mines  or  prospects  in  the  hill,  sev- 
eral of  which  are  owned  by  J.  L.  C.  Sherwin.  Road  from  Bishop  to 
Ijong  Valley  passes  about  2  miles  south  of  point  where  first  timber  is 
reached ;  thence  there  are  several  wood  roads  to  foot  of  hill.  Animals 
can  be  taken  within  200  feet  of  point  on  northwest  side,  but  thence  up 
it  is  very  rough.  No  available  water  or  food  near.  Owens  River  is 
not  more  than  6  miles  south,  but  it  is  difficult  to  get  down  to  water. 

Stati(m  mark:  A  triangulation  tablet  cemented  under  rock  under 
center  of  tree,  with  small  cairn  around  it  on  highest  rock  on  hill. 

[latitude  37°  34'  42" .00    Longitude  118°  32'  5S..W".] 


To  station— 

Azimuth. 

Buck  azimuth. 

Log. 
distanci'. 

Monran 

40     10    06.14 
147    *28    59.28 
25<*>    »i    2(xG0 
320    Oti    02.01 

C               /                   ff 

220    03    25^98 

327    23     11.08 

76    37     la  77 

140    17    52.94 

Meters. 
4.3991161 

Baldy 

4.  4139048 

White  If  oantain  South 

4.  4272420 

Blark  Mountain 

4  <»526073 

168      FRIMABT   TBIANGULATION    AND    PBIKABT    TRAVERSE. 


LYKLL,  MONO   CUIUNTY,  TAL. 

At  end  of  Tuolumne  Meadows,  14  miles  southeast  of  Soda  S 
The  south  side  a  nearly  perpendicular  wall,  the  north  a  se 
meadows  until  glacier  is  reached ;  the  east  and  west  sides  rathei 
The  highest  point  is  a  short  sharp  ridge,  about  200  yards  long,  r 
northwest  and  southeast,  the  northwest  end  being  the  1 
Ascended  from  head  of  Lyell  Fork  and  northeast  side  of  peak. 

Station  mark:  Small  stone  monument;  **U.S.G.S."  chise 
rock  east  of  it. 

[Latitude  3r>  44'  23.13'.    longitude  llO*  lO'  lS3(f.] 


To  station— 

• 

1 

Aidmnth. 

1 

Back 

aEtmuth. 

00  45.17 

57  5a53 

37  47.22 
44    27.83 
05    4L28 

38  3a57 
16    3&00 
41    0106 

58  32.37 
67    27.71 
28    12.80 

01  13. 3H 

■     d 

ConneM 

none 

o 

170 

236 

11 
40 
17 
07 
45 
20 
13 
46 
03 
03 
37 
50 

34  84 
54L76 

oao3 

1'2.03 
5&78 
2a  70 
27.41 
4&27 
36i82 

ia4i 
oaoi 

22.02 

o 

350 

56 

85 

07 

128 

143 

171 

107 

231 

250 

200 

14 

J 

Baldy 

White  Mountain  South 

:       205 

277 

Morgan 

Sflver 

Kaiflor 

Big  Shuteye 

!      307 

>   323 

'      851 

:.  .-        17 

Red 

52 

Clarke  l*eak 

71 

Hoffman 

Dana 

110 

103 

1 

• 

MONO,  MONO   COUNTY,  CAL. 

(Not  oc'cupiotl.) 

Station  mark:  The  highest  point  of  Crater  Mountain,  near 
post-office. 

I  latitude  37*  52^  «.2r>".     l^ngitndo  lift"  00*  23.41".] 


To  station— 


Ariniuth. 


Back  azimuth. 


dj 


Conncsii 109    4<i    14.9R  !      289    34    4a  11  , 

Hor«» : 237    08    41. 29  57    15    59. 54  I 

Baldy 293    20    00. 44         113    3«    5a80 


MONXTMENT,  MONO    rolTNTV',  CAL 


(Not  oooupiofl.) 
(latitude  37»  48'  00. iS".     Lougitiido  118"  2^  41.20".] 


To  station— 


Aximuth. 


Back  azimuth. 


di 


Baldy 84    41    17.11 

White  Mountain  North UW)    48    Uii  54 

White  Mountain  South ■      ;«7    Oi)    1.144 


264  27  5a  20 
345  47  5a  95 
157    03    31.05 


CALIFORKIA — NKV  ADA. 
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WHITE   MOITNTAIN    NORTH,  MONO   ('OTNTY,  CAL. 

^  point  located  by  the  Coast  and  Geodetic  Survey  and  also  occupied 
by  the  Wheeler  Survey.  No  signal  was  found  in  1905,  except  a  small 
pile  of  rocks,  probably  left  by  members  of  the  Wheeler  Survey. 

Station  mark:  A  large  cairn  erected  over  small  rock  pile  of  Wheeler 
Survey. 

[Latitude  37*>  SC  20.15".    Longitude  118"  21'  22.95".] 


To  station- 


Morgan 

Baldy 

Conness 

Horse 

]^1iite  Mountain  South 

Moant  Grant 

CirtonSink 

Toiyabe  Dome 

Looe  Mountain 

White  Pine 


Azimuth. 

Baclc  azimuth. 

Log. 
distance. 

0 

/  * 

ft 

o 

/ 

" 

Meters. 

34 

43 

04.27 

214 

29 

18.27 

4.7666392 

77 

15 

01.28 

257 

02 

0&63 

4. 5017243 

99 

50 

2L87 

279 

14 

49.46 

4.  9344715 

111 

33 

48.34 

291 

17 

08L39 

4.  6305132 

338 

29 

12.76 

158 

32 

5&00 

•  4. 3871739 

155 

02 

03.90 

334 

45 

5a70 

4.  9527523 

183 

05 

17.80 

3 

09 

51.60 

5.2876<528 

218 

11 

31.10 

38 

48 

52.90 

5.1492056 

254 

31 

3&60 

75 

03 

27.40 

4.8953334 

257 

05 

5a  50 

78 

51 

30.30 

&  4084214 

WHITE    MOUNTAIN    HOXrTH,  MONO    COUNTY,  CAL. 

A  point  located  by  the  Coast  and  Geodetic  Survey  on  the  highest 

summit  of  the  White  Mountain  Range.     It  is  best  reached  from 

bishop  by  following  the  wagon  road  to  Kellogg's  ranch,  a  distance  of 

^O  or  12  miles,  thence  along  trail  up  Piute  Creek  to  a  cabin  at  end  of 

^^<\  wagon  road,  thence  up  a  creek  0.25  mile,  thence  along  trail  up  the 

'^^i^e  nearly  to  summit  of  peak. 

Station  mark:  A  cairn  13  feet  in  diameter  at  base  and  13  feet  hisrh. 


[Latitude  37°  38'  04.07".    l^ngitu<le  118°  15'  18.20".] 


To  station- 


Azimuth. 


S 


SP*«t  Mountain i        12 


59 
76 
97 
111 
111 
158 
264 
283 
2«i 
308 
310 

l*,<*Ucol>a 342 

ci*^k  Mountain i      356 

Tf»^T**>n  Sinlc i  80 

Y^iyabeDomc I      210 

VpJV^  Mountain 236 

^'^tcPine 251 


^»»ne88 

^Wte  Mountain  North, 

S.'^^tozuma 

5j»*;Diclc 

IJJJd  Mountain 


18 
05 
37 
44 
30 
49 
32 
52 
23 
27 
2.') 
41 
00 
12 
29 
2t) 
53 
42 


0a46 
29.89 
ia77 
27.83 
50.25 
04.10 
56i00 
07.86 
4^73 
53.08 
28.17 
58.  24 
3<x84 
46.23 
43.90 
05.50 
48.40 
2a  40 


Baclc 

azimuth. 

Log. 
distance. 

o 

/ 

/» 

Meters. 

192 

12 

05l44 

4.8428852 

238 

48 

03.66 

4.  6923306 

25*i 

2ti 

26.69 

4.  4272420 

277 

07 

12.03 

4.9559946 

291 

14 

1.3.  31 

4.  (.322517 

291 

09 

53.00 

&  Oa'i7()70 

338 

29 

12.  76 

4.:»7l7;iO 

85 

24 

53.55 

4.  maym 

103 

48 

04.67 

4.  781 1244 

117 

02 

32.r>4 

4.  97:tK(>52 

128 

45 

45.34 

4.  5S2J12<0 

1.% 

53 

5<ii41 

4.  5826240 

UJ2 

09 

37.92 

4.  85.isr>27 

17<i 

13 

52.  81 

4.  (>1 11 148 

0 

28 

29.60 

4.  8157908 

30 

59 

36.70 

5.  1895998 

57 

21 

49.20 

4.  <K)19728 

73 

24 

04.40 

5.  40416a5 

170       PRIMARY    TRlANGtJLATlON    AND   PRIMARY    TRAVERSK. 

BIG    MEAJ>OWS,  TULARE    COUNTY,  CAL. 

The  highest  point  on  range  between  Kern  River  and  South  Fc 
Kem  River,  about  25  miles  northeast  of  Kemville  along  the  \ 
Whitney  trail. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  a 
bowlder,  over  which  is  erected  a  cairn   6  feet  high. 

[  Latitude  35°  56'  28.61".     Longitude  HS*  W  56.81".] 


To  station—  .\ziniuth.  Back  azimuth.  ;     ^j.^ 


Florence 150  55  59.35  ,  339  48  ia67 

Whitney 182  54  03.07  '  2  65  3a58 

Kern. '  185  2ft  27.62!  5  28  Oa  4ti 

Olancha 207  02  2a  90  27  10  05c  78 

Mahogany 213  58  12.72  '  34  01  Oa  04 

Pahute 54609.34  185  440a62 

Breckinridge 23  25  2a  77  203  16  37.  CO 

Sunday 55  21  15.81  i  235  12  24.95 

Moses 141  33  04.62  321  20  4a  63 


M 


BREWER,    TULARE    COUNTY,    CAL. 

Highest  point  of  Mount  Brewer,  a  prominent  mountain  at  s 
of  Brewer  Creek;  rather  difficult  to  climb.  Sharp  peak  at  su 
is  used  for  signal. 

Station  mark:  A  cairn. 

[  Latitude  36°  42*  31.67",    Longitude  118*  W  04.70".] 


To  station—  .\2irauth.        i   Back  azimuth.        ..J' 


Goddard 154  33  01.05         334    24    3a96             4 

Split  Mountain 189  09  .«.  34 

Whitney :«)9  45  39.25 

Kawoah  Mountain aw  16  31.93 


9  11  54.05 
129  52  34.57 


178  16  46.53      4 


FLORE.N'CK,    TL  LARP:    COIINTY,    CAL. 

Mount  Florence  is  the  highest  point  ea^st  of  Farewell  Gap,  ab 
miles  southeast  of  Mineral  King,  at  headwaters  of  Middle  Fo 
Kaweah  and  Little  Kern  rivers. 

Station   mark:  A   bronze    triangulation  tablet    cemented  in 
rock,  surmounted  by  a  cairn  6  feet  high. 

{ Latitude  3<i°  24'  23.05".     Longiludo  11S«  3.T  COi«".] 


T 

To  station—  j        Azimuth.  Hack  Hsirauth.         ..~i 


Kaweah  Mountain 205  57  oa  40  25  59  3&  31  i  4 

Whitney 2:J0  23  2(i.  <k>  50  32  4a  95'  i 

Olancha 2<U  47  51. 25  I  112  03  14.31  i 

Kem 294  33  40.96  114  43  02.25;  4 

Mahogany 328  00  03. 75  I  148  10  35l  24  I  i 

BigMeadow.s 339  48  16.67  159  55  5a  35  i 

Sunday 2  32  31.46,  1x2  31  19.39  4 

Moses 39  ;i5  5oi  38  '  219  31  17.76  4 

Baldv 134  M  42.41  314  42  51.70  4 

Silllrfian 153  37  10.01  333  31  5a  75  4 


CALIFORNIA — NEVADA. 
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KAWEAII    MOUNTAIN,  Tl'LARE   COUNTY,  CAL. 


On  easternmost  and  only  flat-topped  mountain  of  the  Kaweah  j^roiip. 
the  source  of  Chagoopa  Creek,  a  tributary  of  Kern  River.     Best 
»ched  by  Chagoopa  Creek. 
Station  mark:  A  small  cairn,  on  highest  point  of  mountain. 


[  latitude  ^i°  31'  35.24".     Longitude  118"  28'  40.21".] 


To  station- 


Azimuth. 


O  /  l» 

^^orence 25  59  35i31 

Biewer 178  16  4a  53 

Whitney 250  43  laoi 

OUncha 311  44  57.01 

Kem 324  38  5&  74 


Back  azimuth. 


205  51  Oa  40 

358  16  31.93 

70  49  52.86 

131  57  4&73 

144  45  4&  09 


i^og. 
distance. 


Meters. 
4.1708006 
4.3062797 
4.2475638 
4.6375102 
4  4711073 


KERN,    TULARE   COUNTY;    CAL. 

On  high,  rocky  mountain  on  divide  between  Kem  River  and  South 
Fork  of  Kem  River.  The  range  is  sometimes  called  Too-wa  Range; 
it  is  about  4  miles  south  of  the  Mount  Whitney  trail  at  point  where 
t;unnel  was  cut  from  Whitney  Creek  to  South  Fork  of  Kem  River. 
The  trail  down  South  Fork  of  Kern  River  to  Monache  Meadows 

passes  within  about  3  miles  of  station  and  signal  can  be  seen  from 

meadow  after  leaving  Whitney  Creek.     Animals  can  be  taken  within 

500  feet  of  summit. 
Station  mark :  A  triangulation  tablet  set  in  solid  rock  under  center 

of  cairn,  on  highest  point  of  mountain. 

[  latitude  36°  18'  31.77".     Longitude  1 IH®  17'  14.aV'.l 


To  station 


Azimuth. 


Baclc  azimuth. 


Log. 
distance. 


Big  Meadows 5  28  Oa  46 

Florence 114  43  02.25 

Kaweah  If  ounUln 144  45  4il09 

Whitney 179  17  49.85 

OUncha 287  27  41.77 

Mahogany 354  33  04  26 


185 
294 
324 
350 
107 
i74 


26 
33 
38 
17 
33 
34 


27.52 
4a  96 
58.74 
41.07 
43.41 
16.30 


Meters. 
4. 6317012 
4.41448(i7 
4.4711073 
4.  47(i7457 
4. 2ai8386 
4.  5077615 


MAHOGANY.  TULARE  COUNTY,  CAL. 


On  a  spur  of  Big  Meadows  Mountain  and  on  divide  of  the  waters 
of  Fish  Creek  and  South  Fork  of  Kern  River.  The  Kernville-Mount 
Whitney  trail  passes  about  1  mile  west  of  station  on  ridge.  Can  be 
reached  by  trail  from  the  Monache  Meadows.  The  summit  has  scat- 
tering clusters  of  mahogany  trees  on  it.  Animals  can  be  taken  to 
the  signal.  Description  of  trail  is  difficult,  as  there  are  many  cattle 
trails  in  all  directions.     Fish  Creek  meadow  is  nearest  good  one. 
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Station  mark:  A  trianjj^ulation  tablet  under  center  of  a  rod 
6  feet  in  diameter  at  base  and  5.S  feet  lii^h,  with  a  tree  in  cen 

[  I-Atitude  360  01'  U.W.     Longitude  US*  15'  11.97".] 


To  station 


Azimuth.  Back  azimuth. 


I 

I  o  '  jr                   o  /           //                  j 

Big  Meadows 34  01  (XX  04  213  58  12.72  ' 

Florence 148  10  35.24  328  00  03. 75 

Kem 174  34  Id  30  354  33  04  26; 

Olancha 204  07  53  77  24  12  42.16 


•  TRAIL,    TULARE    roUNT\'.    CAL. 

(Not  occupicHl.^ 

Summit  of  mountain  at  end  of  high  Sierras.     The  trail  that  ^ 
South  Fork  of  Kern  River  thru  Mulkev  Meadows,  thence  acros 
ridge  and  down  Cottonwood  Creek  to  Lone  Pine,  passes  south 
within  a  mile  of  point  at  summit  of  ridge,     (-an  camp  on  either 
ridge. 

Station  mark :  Highest  point  of  mountain. 

[Latitude  36"  '2.V  .'19.77".     Ix>ngitu(io  118°  11'  '22.»7".] 


To  station—  .\zimuth.  DaJTk  azimuth. 


(i 


Kem :«    3.")    24.05)  ,      213    31    .V>.91  j 

Florence ST.  ..W    26. 10         XTt    42    35.60 

Whitney l.'Vl    32    41. 44         331    29    03.  HO  , 


rONNKSS.    Tl'OI.rMNF,    CorNTY.    CAL. 

A  primary  station  of  the  Coast  and  (icodotic  Survey,  10  mil 
of  Soda  Springs.  In  shape  an  irregular  parallelogram  of  grani 
northwest  portion  of  which  rises  tlie  top  of  peak,  with  precipit 
of  1,000  feet  or  more.  It  can  be  ascended  from  Soda  Spring 
hours  by  a  trail  made  ])v  the  Coast  and  (icodetic  Survey,  (i 
water  can  b(»  found  within  1  mile  of  summit. 

Station  mark:  Concrete*  pier,  witli  J-iiich  copper  bolt  in  c* 


T(»  station  A/imiilh.  liack  aximuth. 


Uwl V2  .{«;  41.(rj  lirj  3;i  26.  .')9 

(Marks  IN>ak 17  Jm  O-V  71  l«»7  2.i  (W. 01 

Devil  IVak .17  ITJ  :V2.r,4  217  07  08.88 

lldlTinan :.I  21  (»•>.  2.{  i'U  14  10.79 

Cottonwood  iN'ak SS  (Mi  44.  so  2(i2  51  29. 07 

Dana :un  11  :)7.  'X\  \'M)  15  39. 07 

Kouml  Top 142  :'.<>  27.;{7  :V22  14  10.2*^ 

Mount  (Jrant 214  .T2  I'l.  Id  M  52  ()().« 

('a.stlr»  iVak .  LtM)  .".o  .Ti dl  2i)  52  19.2 

Horse 2t;s  07  .V.i.  7'.»  SS  2t>  54. 1 

White -Mountain  S<uith 'J-.U  o-i  .V{,oo  ill  49  04.1 

Baldv -in  2.{  2-2.  (I?  Ill  V)  .56. 1 

Morgan .{lit  02  4'».  r.2  1 4(»  24  24. 5 

Lyefl ;i.".o  (Cf  r..  17  170  ii  34.f 
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rALIRORSIA-NEVAI>A    BUrNUARY    POST  TRIANOTLATION    STATION'    NO.    /i). 

I^osition  computed  was  that  of  the  old  triangriilation  station  near 
^o.  75. 

[Latitude  37»  28'  14J)1".    Longitude  117-  SC  27.80".) 


TortAtion— 


gper 

^ite  Mountain  South 
Boundary  poet  74 


Azimuth. 

Back  azimuth. 

Log. 
distance. 

48    23    35.98 
116    33    54.60 
132    35    01.54 

228    20    26.76 
296    18    46.22 
312    33    45.93 

Meters. 
4.0101962 
4.6112609 
3.6175456 

CALTPORNIA-NBVADA    BOUNDARY   POST  TRIAXOULATIOX    STATION    NO.    74. 

Position  computed  was  that  of  the  old  triang^ulation  station  near 
No.  74. 

[Latitude  37*  29'  44.97".    Longitude  117*  52'  32.05".) 


To  station— 


'        yKte  Mountain  South 
"onndary  post  75 


Azimuth. 

Back  azimuth. 

Log. 
distance. 

O             /                It 

25    35    17.27 
114    46    02.30 
312    33    45.93 

o            /              // 

205    33    23.55 
294    32    09.41 
132    35    01.54 

1 

Meters. 
4.0273048 
4.  .•>669083 
3.6175456 

BLUE    DICK,    ESMERALDA    COITNTY,    NEV. 


On  a  high,  bald  ridge  in  the  Palmetto  Range,  about  8  miles  north- 
^^t  of  Lida  and  about  the  same  distance  north-northeast  of  Pigeon 
■spring.  Road  from  Lida  to  Silver  Peak  passes  about  4  miles  east  of 
^^tion.  A  trail  leaves  road  about  1  mile  below  summit  on  road  and 
^^n  be  followed  to  station  by  going  west,  then  north  up  ridge.  There 
^  Ho  feed  nor  water  near  point. 

Station  mark:  A  triangulation  tablet  set  in  rock  under  center  of 
^^im  9  feet  high. 

[Latitude  37°  30'  23.33".     Ix>ngitude  117°  35'  25.43".] 


To  station— 


^hiteTop 

^ancoba.. 

-^lack  Mountain 

Jjper 

^niite  Mountain  South . 

Lone  Mountain 

Montezuma 

Stonewall 

Gold  Mountain 

Magnider 


Azimuth. 

Back  azimuth. 

Log. 
distanc<\ 

0 

t 

n 

o 

/ 

tf 

Met  em. 

21 

03 

10.06 

200 

59 

12.38 

A.  42X7747 

34 

38 

5.5.52 

214 

23 

45.02 

4..Sl4r»O0K 

64 

53 

:J8.05 

244 

30 

31.69 

4. 1\KV2MA 

70 

13 

03.  73 

2.'>0 

00 

44.76 

4.:>013(KI7 

103 

48 

04.67 

283 

23 

45.73 

4.7S1124.''> 

188 

23 

34. 07 

8 

27 

07.  15 

4.  7(i44K49 

223 

58 

17.82 

44 

06 

40.71 

4.  4<i.'if»3r)4 

270 

37 

41.07 

90 

57 

48.39 

4.  GX76.'i()2 

318 

01 

03.70 

138 

11 

27.50 

4.  r>7s2()f>0 

.'^40 

02 

35.49 

160 

04 

10.89 

4.05;US()7 

GOLD    MOUNTAIN,    ESMERALDA    COUNTY,    NEV. 

On  the  highest  summit  of  Gold  Mountain,  a  sharp,  rocky  peak  1.5 
miles  southeast  of  Oriental  post-office  (abandoned),  now  known  as 
Old  Town  or  Old  Camp,  and  about  20  miles  southeast  of  Lida  post- 
office.     Best  reached  from  Old  Camp,  where  there  is  good  wat(T  and 


174      PRIMABT   TBI  ANGULATION'  AND   PRIILABY   TBAVEBSE. 

feed  and  which  is  reached  from  Lida  post-office  by  a  good  wagon  roai^  . 
( Wheeler  pomt,  1 87 1  -72  ?) 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rock,  stamp<^^ 
"  8144  V  A,'*  under  a  rock  monument  6  feet  high. 


[Latitude  37»  15'  09.13"  (37»  15'  00.50"a).     Ix>llg[tuZle  117*  18'  17.76"  (117*  18'  18.09"a).] 
To  station— 


I 


Azimath. 


Back  axlmuth. 


Tina 18 

Ifontesumaa 174 

Stonewall « 220 

Tolichao 267 

Grapeo 336 


Wauooba. 

Black  Mountain 

White  Top 

White  Mountain  South. 

Magruder 

Blue  Dick 

Montezuma 

Stonewall 


67 
91 
95 
117 
129 
138 
174 
220 


18 
12 
27 
34 
28 
55 
25 
14 
02 
23 
11 
12 
26 


n 

33.00 
45.00 
07.00 
42.00 
08.00 
52.73 
81.52 
03.60 
32.64 
32.11 
27.50 
05.58 
10.48 


198 

354 

40 

87 

156 

247 

270 

274 

296 

809 

318 

354 

40 


12 
10 
36 
52 
33 
30 
52 
59 
27 
14 
01 
10 
85 


ft 

08.00 
41.00 
47.00 
41.00 
46.00 
26.42 
99 
.33 
53.08 
44.03 
03.70 
01.79 
50.46 


S: 


Log. 
distance. 


Metert. 

4.63Q54V 
4.«931flQD 
4.&584400 
4.642KiO0 
4.5406000 
4.82SI720 
4.9117Q79 
4^5453611 
4.973MS2 
4.4426453 
4..'>782060 
4.0932257 
4.5585011 


o  n.  n.  Stewart.  1905. 


LONE   MOU.VTAIN,  ESMERALDA   COUNTY,  NEV. 


For  description  of  this  station,  see  page  145. 


(lirttltudo  M"  01'  28.750"  (:«*>  01'  28.83"  ').    Tx>ngltude  117"  29'  37.047"  (117«»  29'  37.51"  «V] 


Tortat 

Ion—                                           Ai 

1 

0 

342 

Ixnuth. 

/       // 

19    03.38 
27    07.16 
30    45.i;< 
47    26.93 
08    52.00 
23    25l00 
21     47.00 
18    57.00 

Back  azimuth. 

Log. 
distance. 

MonU'Kun^a  « 

o           / 

162    23 
188    23 
297    42 
7    62 
116    31 
136    M 
145    38 
162    23 

55.66 
34.07 
31.46 
43.32 
36.00 
13.00 
27.00 
49.00 

Meters. 

4.5845tV27 

Blue  Dicko 

Mount  ( I  runt 

8 

.        IIK 

4.7li44840 
5.  1093270 

Toiyal»e  Dom«» 

187 

4.937002ii 

("actus  IVak 

296 

4.  7H170I1) 

Diamond 

Stonowall 

Montezuma 

316 

325 

342 

«  'rquhart,  1U05. 

4.  (>47»«0I) 
4.  K4MiVeW» 
4..'iS4.Vrj7 

MAHRrDRK,    RHMKKALDA    <'C)UNTY.   NKV. 

(Not  ocrupiod. ) 

On  the  liighest  point  of  Magruder  Mountain,  a  well-known  moun- 
tain 3  or  4  miles  southwest  of  Lida. 

Station  mark:  A  triangulation  tablet  in  center  of  cairn  6  feet  high. 

[I^ititu<lo  37"  24'  ,iK.tiO".     Ix>ngiHid**  117°  ;C  48.fi6".] 


To  Rtution 


Whlto  Top. 
Waucoba . . 
PilKir. 


Blue  Dick 

MontOKuma 

Gold  Mountain. 


Azimu 

th. 

Back  asixnuth. 

Ix)g. 
distance. 

c 

/ 

° 

/ 

0t 

Meters. 

43 

07 

44112 

223 

02 

13.54 

4.29o<>894 

4.) 

35 

4li,78 

223 

19 

03.89 

4.  773WJ05 

89 

50 

15.  9(; 

209 

36 

21.55 

4.52715844 

HiO 

(M 

10.80 

340 

02 

35i40 

laSSlHO? 

207 

23 

43.88 

27 

30 

3a  62 

4.550IU38 

30U 

14 

44.03 

129 

23 

32.11 

4  442('»453. 

^  1  — ■ 

Biok  •Hintith, 

m  '  ■ 

■„ 

i.i 

n 

*1(I0 

•y  station,  see  pa^e  1,53. 

|r  01.30"  •>.     Longltudi>117°Qr2J.3.Vai7''fl 


»a   w   30.00 


CAMFOKNIA. 
PRIMARY   TRAVERSE. 


r,  SACRAMENTO, 


YOLO    COUNTIES. 


XTB  lOa.  IS,  M,  11,  AID  C. 

1>riniiir\-  traverse  were  run  by  C.  H.  Birdseyp,  lupo- 
us fiiliows: 

{'st  I)a.s6  (Coast  and  Geodetic  Survey)  east  and 
^litty  iDndfi  and  Southern  Pacific  Railruad  to  Kniphts 
1  north   and  west  alon^  west  bank  of  Sacramento 
EHtRck  triangulation  station. 
^Mts  Landing  south  and  east  along  west  bank  of  Sacra- 
po  Sacramento,  tying  to  dome  of  State  capitoi. 
igiven  on  the  United  States  standard  datum. 


IJff       FRTMART    TRlAXOrLATIoX    ATD    PKIlfAinr    TBAITEKSE. 


Of^o^aphdc  pfmtirmg  al^mg  ki^^a^  frfnn.  Yolo  nortMaiceai  ba»e  to  Woodland. 


Tltetion. 


LftSitode. 


YfAf*  nortnw^^  tuM^  ^C«>a«t  Stirv^  .  in  ^xtresM  aoatbaut  eotiMV  of 
»K.  ^  «^..  2H.  T.  If)  N.,  K,  1  R..  tfornit  Diablo  mc^ridiaxi,  4)  mifea 
we!«t  of  TMiltosi/i  pojwinfr  thm  Woodland  and  on  north  mde  of  coantj 
roAd  f  oinr  w^t  toward  Madison  and  fvpt^y  V^>y.  dtatkm  naark: 
A  ntf-tile.  bo(#!  in  a  ^>rmAn-*ilvAr  ping  mst^rUil  in  a  copp*»r  bolt  in 
top  of  a  frranit^i!  bio<rk  .15  inrt»^«  lon^  by  20  [nefo#9i  Mxoar*^  at  haa^  and 
drwtt  to  J2  lnfthf!»  at  top,  with  th«  Wt«rni  * '  C  S.  r.  A  G.  S."  ent  on  tt.  . 
af]  4..S  l^t  hj«dow  mrUen,  a^*ove  which  U  a  jfranit«  block  2$  inches 
MUafft  by  2(V  inchM  dM^,  with  the  letters  "  L'.  S.  C.  A  G.  S.  X.  W, 
Yolo  ^Mka^"  em  on  it;  in  top  of  thia  block  i«  a  Df«dlc  hoic  in  lead  in 
a  copper  bolt;  top  of  hrfock  even  with  aorface;  a  brick  pier  is  boilt        ' 

arofmd  this  block  to  a  heicht  of  Vt^  feet  airiove  ip'oond 38 

Woorfland,  2.5  miles  west  ofT center  of  crossroads 38 

Woodland,  1  Ji  miles  west  of  Browns  Comers,  center  of  eroasroads 38 

Woodland,  0.5  mile  we*t  of,  intersection  of  Cemetery  avenue  and  . 

Main  strwt 38 

WoofJIawl,  0.5  mile  w*^t  of  fin*i  1  roil«  north  of,  center  of  crossroads. .,    38 
Woodland,  I  mile  north  of  .Soirtbem  Pacific  station.  50  fret  southwest  i 

of  Intersiectlon  of  fTfi^sroadji,  2  by  4  inch  stake I    38 

Woodland,  railroad  crossing,  1.5  miles  north  of  Aoathem  Pacific  sta-  j 
tlon,  on  west  sirk*  of  road,  junction  of  wpst  railn 38 


Longitwie. 


40 

40 
40 

44.81 
4L40 
40.80  ' 

121 
121 
121 

51 

49 
48 

28.55 
13L30 
(KLTO 

40 
41 

4a  40 
32:  eO 

121 
121 

46 
46 

59L90 
50L5O 

41 

32L10 

121 

45 

52L60 

42 

oaio 

121 

45 

52.40 

(rfffffrapkii:  pfmiitmM  nU/ng  Soutfum  Parifir.  Railroad. 


Sution. 


Woo/Iland,  2  milfs  north  of.  rf>ad  crossing,  junction  of  west  rails 

(Vfirt  Mag  station,  middle  of  nnul  crosfiing.  i-ast  rail 

('MCh«  ('rw'k  railroad  bridge.  200  f«*'t  north  of  west  rail  at  middle  of 

crossroad 

J/<ichanotjr  flag  st^ition,  point  in  center  of  track  and  road  crossing 

1,500  feet  north  of  warenoiJiie 

('iirtin  flfig  Atation  (/jOO  feet  north  of  miiepost  91),  at  road  crossing  on 

township  llfM',  renter  of  track 

M\\v\)on\  Vrz,  20  friT't  south  of,  centi-r  of  track  opposil*'  Iron  post,  eleva- 
tion :«)  fi-<t 

KriightM  Landing,  \.U  rnilcn  nouth  of,  privat4'  road  r^roHsing.  ec'nt4>r  of 

tnwk  at  Hoiith  ♦■nd  of  north  g'^fd  rail.H 

MiW'pont  04.  n-nti-r  f»f  trark  opposit*' 

Kniglit«  Landing,  rr>ad  rroH.HinKO..'>ni ih- nouth  of  Southc^ni  Pacific  «ttt- 

tlon.  f'«>iit«'r  of  rf>ad  and  track 

KnIghiM  Landing  MJrafton  j)OMt-<.f!ir«').  In  wchI  wall,  south  abutment 

of  nillroad  l»rirlg«'  ovi-r  Harrainrnto  KIvit,  tiibjrt 


La 

titude. 

Ixingitude. 

0 

o 

/ 

ft 

38 
38 

42 
43 

35  3 
02.5 

121 
121 

45 
45 

4a9 

29.9 

38 

43 

26.9 

121 

45 

17.9 

38 

44 

33.0 

121 

44 

44.8 

38 

44 

57.7 

121 

44 

32.4 

.TX 

45 

38. G 

121 

44 

11.9 

38 

46 
47 

42.0 
16.0 

121 
121 

43 
A?. 

40.2 
22.7 

;« 

47 

46.3 

121 

43 

07.4 

;w 

48 

09.4 

121 

42 

:ik\A) 

(,'nnfra/fhir  jmHilinnH  (ihnuf   irrsi   hunk  of  Savramrnia  River  from   KiivjlUa  Lanilhuj  to 

J  Jour  I  Is  I'(fint. 


Station. 


KniKiitH  Liintiliig.  I  inllr  nortlnvcut  of,  oitjxisitr  temporary  Ik'UC'Ii  mark 
uwirked  "Xt."  (••■ntiT  of  levee  road 

KmIkIiI"  LiMHlliifr.  1.12  nilleN  northwest  of,  west  edge  of  road  at  whit*' 
Kiilr      

Knl^jhtM  LiiMilliig.  I.H  iiiih  s  norlliwest  of.  opposite  temporary  benil) 
iMiirk  market  I  "M't."  ml<l<IIe  of  levn-  r«»a<l 

Kiil»!lils  l.iiti'liMK.  '-' ^  mll<  M  northwest  <if.  ojfposite  temp<trary  IxMKh 
mark  .'{.'».  iiorlli  cmhI  of  Inrge  warehouse,  center  of  levee  road. 

I  >Mrlt\  Camp  (  l'*air  raneli '.  ;{.4  miles  rast  of,  oi)posite  temporary  ImmicIi 
mark  market  I  "p.  "  rle\  ation  M*  f«et .  center  of  levee  road 

I»arli\  Camp.  J.  i  miles  en^t  of,  opposit<<  temp(>rary  IkmuIi  niark 
ma rketl  '   l.'i."  devat  Ion  Mil  fert .  center  of  leve<'  road 

I>arhy  Camp.  I  A  miles  rast  of,  opp«»slte  old  house,  on  north  side  of 
le\ee.  stan<lar«l  lu  nch-mark  post  stamped  "AM  HP,  V-\" 

I'nlr  raneli  Inai.He  at  I)jirl>y  Camp,  at  east  pit(>  to  farmyard,  temporary 
l»eneli  mark,  elt'vatioii  ;ll  ft  it 

I'air  rancli.  !..'»  milt  s  wi  st  •  f.  tiinporarx  IxiulMnfirk  N<».  n.eU*vation 
MT  ftH'i .  t»n  gatepost  on  levei>.  soutit  of  Koiigh  ami  Heatly  la»i»ling.  cen- 
ter of  levee  opposite  I'cncli  mark ' 

Smokestack  t  rl.-i ngiilat |t>n  Ntatl«»n  (sniokestaek  of  Kei'ljnnati«»n  punij*- 
InK  plant  district  No.  .s^ 


Latitude 


.18  "58  42.3 

:W  ¥.)  04.3 

:w  4«  2.5.1 

;i8  rA)  19.*  6 

;w  ^i  09.0 

;w  .'ii  40.. "i 

;is  .V2  l.'i. 4 

;<.S  .'il  46.  Ii 


Longitu<lc. 

o  r             It 

121  43  2.'i.4 

121  43  27.9 

121  43  25.2 

121  43  4H.2 

121  43  27.2 

121  •14  P..  7 

121  44  .-.S.l 

121  4.5  47.2 


.N  .-,1  07. .5    121   47   11.1 
:^s  .V.  ;tt.2    121  .52  ol.5 
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Gto^pkic  positians  along  west  bank  of  Sacramento  River  j,om  Knights  Landing  to 

Sacramento. 


Station. 


I 


Latitude. 


Longitude. 


Knighta  Landing,  0.5  mile  south  of  Southern  Pacific  station,  road         °     '       " 

crossing,  center  of  load  and  traclc 38    47    40.3 

Knights  Landing,  1.5  miles  southeast  of,  road  turns  south.  25  feet 

southwpst  of  temporary  l)encn  marlc.  eh?vation  29  fivt 38    47    46. 7 

Knights  Landing,  2.6  miles  southeast  of,  opposite;  north  gatepost  to 

Mr.  Uppincott's  house,  center  of  road |      38    4G    39.4 

Knighta  Landing.  3  miles  southeast  of,  75  feet  south  of  timlxT,  in  west 

edgeoflevee 38    40    10.4 

Knights  Landing,  3  miles  southeast  of,  on  line  with  fence  opposite  ' 

standard  iron  post,  center  of  levee 38    46    49.5 

Grays  Bend,  0.5  mile  north  of,  400  feet  north  of  township  road,  in  west  , 

ecfeeoflevee 38    44    59.7 

Grays  Bend,  opposite  creamery  door,  cenU'r  of  levee 38    44    34.9 

Grays  Bend.  0.25  mile  northeast  of,  road  turns  east,  leaving  river,  35 

feet  northwest  of  temporary  liench  mark  marked  * *29  D " 38    44    47.0 

Gntys  Bend.  0.75  mile  northeast  of,  30  f«'t  north  of  gate  and  1.000  feet 
■oQthwest  of  P.  Ooettsch's  dairy  ranch,  on  top  of  levee,  standard 

bench-mark  post 38    44    65.5 

Grays  Bend.  0.75  mile  east  of.  temporary  Iwnch  mark  mark(  d  •24  D" 

,  on  power-line  pole 38    44    57.4 

Grays  Bend.  3  mili>8  east  of,  center  of  old  windmill  on  <*dge  of  tule,  Um- 

porarj- bench  mark  marked  ••  20  D" ,      38    45    30.2  1 

Grays  Bend,  3.75  miles  east  of.  300  feet  north  of  fence  line  and  on  edge  of 

timlter,  1  mile  west  of  Sacramento  River,  old  Cottonwood  trei* 38    45    25.8 

Doyle's  ranch.  0.75  mile  west  of,  20  fe<*t  south  of  road  on  top  of  back 

^»^ 38    45    31.4 

Boyle's  ranch,  0.5  mile  south  of,  junction  of  river  and  i)ack  levi^es,  cen- 
ter of  levee  at  road  at  wire  gate 38    44    89.1  , 

Ooylp'ji  ranch.  1.26 miles  south  of,  at  large  gate  l)y  large  oak  trc»e,  west  ! 

«i«eoflevee 38    44    2«i.2 

gyle's  ranch.  2  miles  south  of,  temporary  l)ench  mark,  elevation  33  I 

'«^,  west  edge  of  levee,  opposite  Ix'nch  mark 38    43    51.1 

Ujtehey's  Ixw  ranch,  200  feet  east  of  old  yellow  house,  west  e<lge  of  I 

p'jjw.temporary  bench  mark  marked  "32  D" 38    43    20.3  j 

fiikhom  weir,  station  Is  standard  tablet  set  in  north  wall  of  wier, 

P,™*rM"30B" 38    42    34.5, 

''Wnom,  2  miles  north  of,  100  feet  east  of  old  barn,  in  root  of  large  oak  ' 

p.W  temporary- bench  mark  marked ''25  1)'' 38    41    55.5 

fiiKliom  saioon,  66  feet  southeast  of  southeast  comer  of,  stake  in  top  of 

ievce_  '      38    40    37  3 

Elkhorn,  i  mlie  south  of,  1,200  fi'et  north  of  Mr.  Perkiii«'s  house  (opt-n 
f<^ro«8  river),  opposite  white  flag  marked  "Sta.  224  A,"  center  of  , 

JJJ« 38    39    58.9  i 

'•unorn,  2  miles  south  of,  opposite  south  window  of  M.  F.  Silva's  i 

JJJP*  (open  across  river),  center  of  levee .S8    39    19.9  , 

"■'•ttom,  3  miles  south  of,  in  front  of  Mr.  Matalook'H  housM',  center  of 

JJJ<*  over  water  pipe :«    ;«    MA  \ 

*«nom,  3.5  miles  southeast  of,  junction  of  rlv<'r  and  back  lev<?«'8  on 
'^wt  edge  of  Fair  ranch,  on  south  side  of  road  and  west  side  of  old  ' 

p'^nal.  nail  with  flag :«    :w    37.2 

'air  ranch,  1  mile  southeast  of.  east  e<lge  of  road,  southeast  of  fence  ' 

corner,  flag  marked  "Sta.  242" :«    .ss    m.r^ 

'Wr  ranch,  2  miles  southeast  of.  In  front  of  Mr.  Casslenian's  hou.se,  op-  ' 

I  ?J*'te  temporary  !)ench  roark.K'levatlon  2t>  f«H't.  cenU'r  of  road ;w    37    2.').7 

^™^n'8  hop  yard,  by  water  tank  on  east  side  of  levee  road,  Iron  post  i 

»wnpt»d"fcB" :w    3<i    35. .'i 

.**Wngton,  2  miles  northwest  of,  on  ea-st  8l<le  ut  fence  whore  road 
■^ftves  river,  temporary  l)ench  mark,  a  nail  in  base  of  telephone  polr, 

elevation  31  feet  (capitol  dome  vlsll>le  from  point) :w    35    49. 1 

"ttshington,  2  miles  west  of  west  end  of  switch,  nail  in  west  tie  leading 
w  switch  block,  center  of  track  (capitol  dome  visil>le  fnni  point ) . . .       .'W    3r,    1 4.:i 
**^'ngton  (Broderick  post-office) ,  Htn><'t  crossing  on  we^t  edge  of.  1 '» 
»«^  north  of  old  railroad  track  In  center  of  north  south  stnM-t  (Fifth 

^"'^t) ;is    Wh    Hi.o  I 

•^'^^Pnto,  bridge  over  Sacramento  Ri\('r,  (fotcr  r.f  railroad  track 

n  ""|?^r  cross  arm  in  center  of  dra\vl)r:dge 3K    3.'i    ()«.).  1 

^«*crainento,  capitol  dome.  U.  S.  standard ;iN    ,{4    'MA 


O  t  It 

121  43  07.4 

121  41  58.7 

121  41  '23.2 

121  41  33.4 

121  41  13.3 

121  40  :{8.0 

121  40  23.9 

121  40  03.9 


121  39 

121  39 

121  37 

121  .% 

121  3(> 

121  35 

121  3(> 

121  3ti 

121  30 

121  30 

121  37 

121  37 


38.7 
12.0 
20.1 
'Xt .  H 
21.2 
4().9 
07.7 
18.1 
21.1 
58.9 
51. G 
49.3 


121  :i7  03.  () 

121  3<>  21.2 

121  35  3.1.1 

121  34  r*«».2 

121  :«  4<».4 

121  :«  45.3 

121  :«  It-i.l 

121  .T2  4«i.7 

121  32  41.7 

121  M)  <4.;{ 

121  30  19.. S 

121  21»  34.3 


178       PRIMARY    TRI ANGULATION    AND   PRIMARY    TRAVERSE. 

MONTANA. 

TRIANGULATION  STATIONS. 

FERGUS   COUNTY. 
MOGGASni  MOXrSTAIir,  MAIDXK,  AHS  KSITDALL  QVADRAVOLBS. 

During  the  season  of  1905  H.  L.  Baldwin,  jr.;  controlled  an  area  of 
800  square  miles,  based  on  the  positions  of  Judith  and  Big  Snowy,  as 
published  on  page  305,  Bulletin  No.  122.  Azimuth  observations  were 
made  at  stations  Skaggs  and  Fence  Comer,  the  weighted  mean  of 
which  was  adopted  in  computing  the  positions  of  10  occupied  and  12 
unoccupied  stations.  Positions  are  given  on  the  Bozeman  astronomic 
datum  of  the  Wheeler  Survey  of  1873. 

BIO   SNOWY,  PEROU8   COUNTY. 

On  highest  summit  of  Big  Snowy  Mountains,  south  and  east  oft 
Half  Moon  Pass,  elevation  8,600  feet.  A  monument  was  found  witL 
5-foot  base  and  7  feet  high.  It  was  enlarged  to  oval  shape,  9  feet  i 
large  rdiameter  and  5  feet  in  smaller  diameter,  so  as  to  be  seen  fro 
points  to  northward. 

Station  mark:  Rock  monument. 

Reference  mark:  A  bronze  tablet  cemented  in  decomposed  Imi 
stone  rock,  true  azimuth  155°  35',  distant  12.1  feet. 

[Latitude  46*  45'  12.30".     Longitude  109°  18'  48.80". J 


To  station-  Azimuth.        ^   Back  azimuth.   '     ^iJ^^nce 


o  '        "  Q       I        tt  \feters 

Crazv 42  37  36.00        221    55    45.00          '5.0416 

Neihart 104  13  5e>.00 

Judith 187  42  20.00 

South  Moccasin o  160  27  40.19 

Judith OI87  38  46.00 

Fox  Pa.ss o  1^8  38  5<>.87 


283  17  23.00  i  5.0661  :i 

7  46  24.00  I  4.717^^ 

340  17  56.98  4.700»-2 

7  42  47.44  i.lll^M 


18    49    47.22 


4.766^^ 


a  Ob.srrved  azimuth,  1905. 
1>(M;MKLLE.    FERCJIS    COUNTY. 


About  2  miles  east  of  the  Claggett  road,  on  a  prairie  mesa  lying 
between  Dog  and  Armellc  creeks,  2  miles  southeast  of  a  large  rancid 
house  supposed  to  belong  to  Fergus. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 

Reference  mark:  An  ^'Ayer's  Sarsaparilla "  bottle  buried  6  inches 
below  surface  of  ground  on  line  to  North  Moccasin  and  covered  with 
a  small  pile  of  rocks,  true  azimuth  from  station  75°  07',  distant,  5.1 
feet. 


a 

[Latitude  AV  20'  47.58". 

Longitude  109*  17'  53.03".] 

X  •  «/ 

To  station— 

Admuth. 

Back  axlmuth. 

Log. 
distance. 

ryramid 

o           /              // 

0    03    42.13 

43    50    49.54 

75    06    39.67 

273    03    50. 80 

0            /               // 

180    03    41.10 
223    49    22.57 
254    50    12.46 
93    10    26.41 
121     11    22.97 
157    54    34.18 

Meters. 
4.3492560 

South  Moccasin 

4.4127832 

Korth  Moccasin 

4. 1209595 

Fprgiu 

4.0533075 

FrtxPaaa 

301    01     10.49 
337    51    12.56 

4.3106050 

Judith 

4.1851827 

^ 

FENCE  CORNER^  FERGUS  COUNTY. 


On  the  high  table-land  one-half  mile  west  of  Cottonwood  Creek; 
36  feet  north  and  44  feet  west  of  the  junctiqn  of  a  road  from  the  north 
^ith  the  east-west  road;  junction  is  probably  the  southwest  comer  of 
sec.  6,  T.  15  N.,  R.  17  E. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 


[Latitude  47*  05'  09.38".    Longitude  109*  36'  57.95".] 


To  station— 

t 


Azimuth. 


Back  azimuth. 


'^"ipii^^::;:; 


o 

/ 

// 

o 

/ 

1 

210 
254 
280 

41 
31 
47 

57.79 
19.88 
33.72 

30 

74 

101 

45 
45 
03 

31.  47  1 
17.96 
20.45  , 

1 

Log. 
distance. 


Meters. 
4.0800695 
4. 39804(-»4 
4.4439395 


FERGUS,  FERGUS  COUNTY. 


^^  a  high  bluff  1.5  miles  northeast  of  Andrew  Fergus's  ranch, 
^^s-tion  mark:  An  iron  bench-mark  post  set  3  feet  in  ground. 
*^eference  mark:  Beer  bottle  buried  with  top  8  inches  below  siu*- 
^>  true  azimuth  from  station  83®  30',  distant  6.4  feet. 


[Latitude  47°  20'  27.66".     Longitude  109°  08'  55.23".] 


To  station— 


o,^ 


Azimuth. 


22  12  36.41 

83  29  38.15 

93  10  26.41 

327  m  35.28 


Back  azimuth. 


202  09  22.92 

263  15  a'i.Sli 

273  03  50.89 

148  03  12. ')3  , 


Log. 
distance. 


Meters. 
4. 1661345 
4. 3841(502 
4. 0,>;{3CT> 
4. 0(J92'J<i7 


I 


FOX    PASS,    FERGUS    COUNTY. 


^*-l:>out  2  miles  northeast  of  summit  of  Fox  Pass  on  highest  mountain 
^   1  mile  southeast  of  Cone  Butte. 

Station  mark:  The  signal  consisting  of  several  small  trees  sup- 
^^t.f»d  by  wires  on  highest  part  of  hill. 

BuU.  310—07 13 
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Reference  mark :  A  bronze   triangulation    tablet    cemented   in 
lime  rock  set  in  the  ground,  true  azimuth  from  station  80°  15',  distac 
4.5  feet. 


[Latitude  47°  15'  05.48".    Longitude  109**  03'  59.59".] 


To  station- 


Big  Snowy 

Tufted  Pine 

Pyramid 

Judith 

North  Moccasin, 

Dogmollc 

Fergus 

Skaggs 


Azimuth. 


Back  azimuth. 


o 

t 

// 

o 

/ 

// 

18 

49 

47.22 

198 

38 

56.87 

31 

26 

36.92 

211 

18 

14.62 

56 

13 

50.18 

236 

03 

37.84 

72 

55 

15.24 

252 

48 

24.85 

103 

26 

20.83 

283 

08 

41.638 

121 

11 

22.97 

301 

01 

10.49 

148 

03 

12.53 

327 

59 

a5.276 

357 

01 

47.15 

177 

02 

19.88 

Log. 

dlsUince. 


Met€T8. 

4.76696 
4.44295 
4.32538 
4.09007 
4.49310 
4.310f» 
4.06926 
4.25928 


JUDITH,    FKRGUS    COUNTY. 


On  highest  peak  of  Judith  Mountains,  about  3  miles  north  < 
Maiden,  Mont. 

Station  mark:  A  monument  of  rocks  6  feet  in  diameter  at  base  ar 
8  feet  high,  with  tree  in  center  erected  on  site  of  original  station,  tl 
monument  of  sticks  and  rocks  having  disappeared. 

Reference  marks:  A  tablet  cemented  in  a  small  sloping  rock,  tn 
azimuth  from  station  147°  10',  distant  7.5  feet;  4-inch  pine  tree  blaz^ 
on  side  toward  station,  marked  with  triangle,  true  azimuth  fro 
station  181°  20',  distant  34  feet;  5-inch  pine  tree,  blazed  on  si< 
toward  station,  marked  with  triangle,  true  azimuth  from  station  '2St 
14',  distant  44.5  feet. 

[Latitudo  47°  I'.V  UHm".     Longitude  IW  13'  18.60".] 


To  station 


Big  Snowy 

Pyramid 

South  Moccasin. 
North  McK'oasin. 

Dogmcllc 

Fergus 


Fox  Pa.ss. 
Skaggs... 


Az 

iinu 

f 

th. 

Back 

o 

azimuth. 

Log. 
distanop. 

- 

/ 

/» 

}frUrs. 

7 

42 

47.44 

1S7 

as 

4»K  (X) 

4.  iim'4 

;i.5 

20 

49.  81 

215 

Zi 

27.66 

looaiot 

79 

30 

17.78 

2.7.) 

16 

30.25> 

4.;iS295l 

120 

15 

2(i.  24 

300 

04 

as.  02 

4.  :«152C 

157 

'>4 

34.  IS 

XM 

51 

12.  5^-. 

4.  lS.-.lSi 

202 

09 

22.  92 

Aim 

12 

36.41 

4.  IM^ 

2.">2 

4S 

24.  8.') 

72 

55 

15.25 

4.  (>.W)7C 

;ns 

13 

•  15.  13 

IXS 

50 

37.71 

4.285541 

NORTH    .M(>('(  ASIN,    KKIIGIS    COUNTY. 

On  tlic  north  peak  of  the  North  Moccasin  group  of  mountains. 

Station  mark:  A  bronze  tablet  loosely  cemented  in  the  very  loos 
limestone  rock  on  summit. 

Signal :  A  fir  tree  erected  over  tablet  and  supported  by  three  gii> 
wires. 

Keference  marks:  Small  pine  tree,  true  azimuth  from  station  \S^3 
l^iV,  distance  to  base  of  tree  0.4  feet :  small  pine  tree,  true  azimutli  froi 
station  124°  41',  distance  to  base  of  tree  18.3  feet. 
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[Latitade  47*  18'  57.20".    Longltudo  IfW  28'  OO.Wi".) 


To  station— 


Si  Mjih  Moccasin. 

liJipwUf , 

Krrpis 

Fox  Pass 

Jodilh 

J'yramid 


Asimuth. 

Hack  azimuth. 

Log. 
distance'. 

o 

f 

// 

0 

/ 

ff 

Meters. 

18 

44 

55.2!) 

108 

41 

55.07 

4. 2lHi2<W 

254 

a* 

12.  4<i 

75 

Oti 

39. 07 

4.  r20y5»5 

2i» 

15 

35. 5<i 

83 

29 

3a  15 

4.3841U)2 

2ft3 

(W 

41.  (>4 

103 

2ti 

20. 83 

4.  4i»;U041 

JOO 

04 

38.02 

120 

15 

26.24 

4.3;n.'i202 

325 

57 

37.% 

140 

05 

0:^40 

4. 35S(«)2 

_ 

PTKAMU),    FKR(ir8   COUNTY. 


Station  is  on  bare  peak  of  that  name  4  miles  southwest  of  Maiden 
and  is  easily  ascended  from  any  direction. 

Station  mark:  A  2-inch  gas  pipe  1  foot  long  projecting  1  inch 
above  top  of  ground  and  cemented  into  the  (compact  but  fissured  rock 
on  summit  and  about  4  feet  north  thereof. 


[Latitudo  47"  08'  43.80".     L<»iigitudo  100'  17'  54.17".! 


To  station— 


Ar.iiniith. 


Back  azliniith. 


//      I 


ffnceCornrr I  74  45  17.W 

5?«hMocca«in I  101  4«»  11.52 

^orth Moccasin 14r>  05  03.40 

y«pncllft \m  tYA  41.10 

{with 215  2:i  '27.  m 

J^XPiM 2:«>  (Ki  37.84 

"Jfted  Pino 345  08  37.  70  | 


254  31 

281  35 

325  57 

0  a3 

:«  2li 

50  13 

KWi  10 


10. 8H 
40. 50 
37.00 
42.13 
40.  81 
50. 18 
27. 13 


Log. 
distuiK.v 


4.  :«i804ri4 

4.2<«17?.) 
4.  :V»,s</>H2 
4. 34<>2r>«ll» 
4.  (MMV.'i(MV4 
4.  ;i2'»:{s:{() 

4. 08J»«Mi!n.» 


HKAr.CH,    FERC.rs   COTNTY. 


On  edge  of  bluff  1.5  miles  south  of  Skagg's  ranch  and  about  S  miles 
^tof  Gilt  Edge  post-qfRce.  Is  probably  in  sec.  3,  T.  15  N.,  R.  21  K., 
flear  southwest  comer. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  ground. 

Reference  marks:  An  upright  beer  bottle,  cork  8  inches  below  sur- 
face of  ground;  distant  6.20  feet,  tnie  azinuith  from  station  2°  2:V, 

[I^titmlo  47''  05'  IN".     I.(mgitu<lc  l(K» '  (>.r  1 1.1M.".J 


To  station— 


fox  I  ' 


HSS. 


Azimuth. 

Hack 

a/ii 

lulh. 

Log. 
«iistiuic«'. 

0              ' 

II 

0 

1 

n 

.V<7rr.v. 

70     IS 

13.."^)  1 

250 

00 

40.  (X) 

4.  21.J«»04Ji 

i;iS     ;V) 

37.71 

313 

43 

15.  13  1 

4.  2S.Vi4(iS 

177    02 

1ft.  8S   i 

.357 

01 

47.15  ' 

1 

4. 25frjsj4 

SOUTH    MtK'CASIN,    FEIKU'S    ( OINTY 


,  ^  the  middle  peak  of  the  south  group  of  Moccasin  Mountains, 

^Veen  Warm  Spring  and  Big  Si)ring  cn^eks. 

.Station  mark:  A  bronze  tablet  cement (h1  in  u  large  lock  set  on  toi) 
of  I  »  .       .  .  . 

i.    '^ill,  over  which  is  placed  a  pine  tree  12  feet  high,  10  feet  spivad  of 

^bs,  held  in  position  by  wires. 
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Reference  trees:  Pine  4  inches  in  diameter  true  azimuth  frc 
tion  lOS"*,  21.3  feet  distant.  Pine  4  inches  diameter,  266''  3( 
station,  32.6  feet  distant. 

ILiitltudo  47«  W  44.W.    Longitudes  1(W°  sr  00.41".] 


To  station- 


Azimuth.  Bacic  azimuth. 


FoncoComor 30  45  31.47  I      210  41  W.TO 

North  Moccasin 198  41  55.07  18  44  55.'Ji» 

Dogmelle l  223  49  22.57  43  50  49.54 

Judith '  259  Hi  30.29  I        79  30  17.7^ 

Pyramid 281  35  4«i.50  :      101  4<-.  11,52; 

Tufted  Pino i  306  21  22.fi8  12(i  33  »i.52  | 

BigSnowy 340  17  5«.fl8  I      IfiO  27  40.19' 


TUFTKI)    PINE,    FKKdrS   TOUXTY. 

On  highest  rounded  hill  about  9  miles  east  of  Lewistown  and 
southwest  of  Flat  Mountain.     Reached  from  Ijowistown  via  r 
Boyds  Creek  for  5  miles,  then  take  right-hand  branch;  2  miles 
road  branches  again;  take  right-hand  road  to  coal  mine,  tlu 
top  of  hill. 

Station  mark:  The  base  of  the  trunk  of  a  pine  tree  14  in< 
diameter  with  a  tufted  top  30  feet  above-ground. 

Reference  mark:  Bronze  triangulation  tablet  set  in  limestoi 
at  highest  point  of  hill,  true  azimuth  from  station  227"  2:r. 
14.6  feet. 

[Latituilo  47°  (rj'  1S..S2".     Longitiidr  Urj"  IT.'  24.7h".J 


<1 


I  I 

To . station  -                                           Azimuth.  Hack  aziiiiuth. 

PV.JCo.  Cornor 101    (l3    20.45  "JSO  47  Xi.72 

South  M<x*casin llV.    ;W    .Hi.  .52  :«X»  21  22.  (i7 

Pvrami'l U^i    in    27.  13  '  345  Os  ."l?.  70  I 

Fox  Pass 211     IS     I4.<i2  31  2ti  30. ',<2  ' 

Skaggs J'/)    09    4U.00  ,  70  18  4.3.30 


The  following  positions  are  located  by  three  or  more  iiiterse 

NORTH    MOCCASI.N    MOJINTAINS.    MIDDLE    TK.XK. 
(I^alitU'lf  AT-  17'  H.tH".      Longitii.l«*  10!«'  LV  04.2s". 1 

To  .<<Tati<iii  -  .\/.i[iMitli.  Hack  azimuth.         , 

J'vramjfj ."ilu    4:»    114  i  1.%    'tii    :n\ 

North  .Moot'usin lMO    41     14  'M)    42    01 

I 

_  _  '  _  _  _[ 

KASTKU.N    OF   TWO    TKKKS. 
[LatitU'lf  17  ■  IT'.LM"      L..iigit  ii<l.Ho!»    ;»•.'  l.'i..',".) 

Middh;  North  .M^KH.'asiii JfiT    .{.1    .V'l  '  87    39    12  : 

iJofJth  .Mocai.siii ;«7    •J4    J'l  l.=)7    27    32  1 

\  I  I 
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NIPPLE-SHAPED   HILL,    HIGHEST  TREE, 
[latitude  4«°  57'  aO".     Longitude  108°  42^  53".] 


To  station- 


Azimuth. 


:   Back  azimuth. 


Judith. 


fyramlti 

South  Mocciisin , 


Judith 

South  Moccasin. 


Judith... 
lUtgmollo.. 


Pyramid 

South  Moccasin. 


South  Moccasin. 
Fence  Corner... 


LEWISTOWN   HIGH   SCHOOL   (CENTER   OF   BUILDING). 
[l.«titude  47°  03'  45.55".     Longitude  109°  25'  34.23".] 


SOUTH   MOCCASIN   MOUNTAINS   (NORTHWEST  PEAK). 

(Rock  monument  5  feet  high.) 
[Latitude  47°  11'  32.28".     Longitude  100°  32'  10.40".] 


JUDITH   MOUNTAINS    (MIDDLE    WEST  PEAK). 
[Latitude  47°  O^  10.82".    Longitude  109°  21'  14.(i2".] 


PORPHYRY   PEAK. 


[lAtitudo  47°  12'  54.P5".     longitude  109°  15'  55.70".] 


WINDMILL. 


[latitude  47°  04'  21".    Longitude  109°  31'  49.34".] 


Log 
distance 


Meters. 
4.<H1020 
4.  (i8303 


4. 12<>41 
4.18590 


4.  .'«252 
3.  17ti99 


4.  inms 

4. 3410(i 


3.91086 

4.  sinm 


4. 07320 
3. 82476 


Judith... 


BLACK   BUTTE,    NORTH   POINT   OF   DOUBLE  TOP. 
[latitude  47°  14'  14.90".     Longitude  108°  58'  14.27".] 


CONE   BUTTE. 


[Latitude  47°  15'  35.95".     Longitude  109°  04'  17.00".] 


4.28185 
4.  44a56 


Judith. 
Fergus. 


4.  08887 
4.  (lUm 


184      PBIMABY   TBIANGULATION    AND   PRIM ABY   TRAVERSE. 

iindst's  ranxh  house. 

[Latitude  47»  ly  fiaSO".    Longitude  !(»•  a/ 24.7^'.] 


To  fltation— 

Azimuth. 

Back  azimuth. 

Pyramid 

o           /              // 

O             /                /» 

Judith 

u 

disti 
Sfrt 


SMAIJi  TIIKK    ON    SUMMIT   OF   HILL   AVK8T   OP   BARNES    KING    MINE. 
Il-Atltude  47°  17'  2K.K2".    Longitude  lOO*  2S'  29.91".) 


Pyramid . 
Dogmclle. 


DEKRLODGE,  ORANITE,  POWELL,  AXD  RAVALLI  (X)UNTIES. 

FHILIF8BUR0  AKD  8APPEIBE  QUABRAJrOLES. 

* 

During  the  season  of  1905 II.  L.  Baldwin^  jr.,  topographer,  extcr 
triangulation  eastward  from  stations  Qnigg  and  Willow  to  stat 
Haggin  and  Powell.  Fourteen  primary  stations  were  occiipiod 
numerous  secondary  points  were  located  by  intersections. 

Positions  are  based  on  the  adopted  mean  value  of  Hamilton 
Helena  astronomic  stations  and  bases. 

nKNcif-MARK  rosT  5124,  i>KRin.on(;K  roi^NT^'. 


(Not  <K'riii)i(*<l.) 
(LHtitudo  17"  07'  In.')".    Longitude  1 12°  fuV  l.l.rt".] 


Tf)  station  — 


Wi'st  Mound. 


Azimuth. 


o  /  // 


Back  azimuth. 


O  /  If 


Li 

distc 


Mc 


ifowK,  i>ekrloik;k  (OrNTY 


(Not  occupied.) 


On  Continental  Di\Hde:  elevation  10,47o  feet. 

(Latitude  4C*»  «-"  r.S.l>".    Longitude  113"  I'J'  M.7".] 


To  station  — 


Azinnith. 


Back  azimuth. 


.1  — 


Lo 
dijita 


c  / 


ITtiggin 


^ffti 


Tl 


Ked  I  Aon. 


MONTANA. 


185 


SHORT   PEAK,  DEKRLODC.E   COUNTY. 

(Not  occupied.) 

•eak  of  ridge  south  of  Haggin;  elevation  10,240  feet. 


(Latitude  46"  03'  3().8".     Longitude  113»  06'  19.3".] 


To  station— 

Azimuth. 

Hack  azimuth. 

o            /               // 

0             /                // 

1 

1 

Log. 
dlBtanoo. 


Meters. 
3.50216 
4.45502 


WASHOE    SMKLTEK    HMOKE    STACK,  DEERLODOE    COUNTY. 


(Not  occupied.) 

I  mark:  Center  of  stack;  elevation  of  top  6,101  feet. 

[Latitude  46"  (M>'  44.1".     Longitude  112®  54'  45".l 


To  station— 

-\zimuth.           Back  azimuth. 

Log. 
distances 

o          /            //                   0          /            // 

Meten. 
4.15681 

4.43271 

1 

WARM    8PRIN0S,  INSANE    ASYLUM,  DEERLOOOE    COUNTY, 

(Not  occupicKl.) 
(Latitude  46"  10'  474".     Longitude  112°  47'  28.1".] 


To  station  - 

Azimuth. 

Back  azimuth. 

log. 
distance. 

0             /                // 

O            r          rf 

322    50    00 
246    33     15 

Meters. 
4.37901 

4. 40769 

WEST    MOUND,  DEERLODOE    COUNTY. 


(Not  occupied.) 


gher  of  two  lar^e  bare  mounds,  5  miles  north  of  Anaconda; 
L  7,209  feet. 

(Latitude  46°  12'  19.66".     Longitude  112°  56'  57.49".] 


To  station 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


O  /  //       I 

172    08    38  1 
40    58    53  , 


O  f  ft 


Meters. 
352    07    22  I  4.21473 

220    52    35  i  4.23491 


186      PBIMABT   TRl ANGULATION    AND   PRIMARY    TRAVERSE. 


BARE   HILL,  GRANITE   COUNTY. 

(Not  occupied.) 

[Latitude  46«»  02*  69.4".    Longitude  113«»  44'  44.9".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distADoe. 

Kent 

o             /                // 

o         /           //      • 

Metm. 

3.60839 

Emeiine 

4.25047 

[ilH 


BLACK   PINE,  GRANITE   COUNTY. 


\ 


On  a  bare  summit,  on  timbered  ridge  running  north  and  south,  ^ 
miles  east  of  Willow  Creek,  9  miles  northeast  of  junction  of  Will(7^ 
and  Rock  creeks,  about  4  miles  west  of  the  deserted  town  of  Combing 
tion.     Best  reached  from  Rock  Creek  by  following  up  Willow  Cre^" 
Valley  and  taking  ridge  leading  to  first  timbered  point  south  of  statior^^^' 
thence  north  along  ridge. 

Station  mark:  A  rock  monument  6  feet  in  diameter  at  base  and 
feet  high. 

Reference  marks :  An  aluminum  tablet  buried  4  inches  below  surface 
of  ground  (at  point  occupied  by  instrument)  and  covered  with  a  smalt 
pile  of  loose  rock;  true  azimuth  from  station  266°  56',  distant  4.7  feet- 
a  6-inch  pine,  blazed  and  marked  with  a  triangle,  true  azimuth  198°  13' 
distant  77.1  feet;  a  6-inch  pine,  blazed  and  marked  with  a  triangle 
true  azimuth  from  station  216°  26',  distant  62.9  feet. 

[  Latitude  4«>'>  26'  21.21*.    Longitude  113°  26'  46.46'.] 


^.1 


To  station— 


Warren. 
Einerino . 
Palisade . 


S 


ulgg. 


Harvey... 
Chicago . . 
Princeton 
Red  Lion. 


Azimuth. 

0              /                 // 

Back  azimuth. 

0 

/ 

// 

1 

04 

37.98 

181 

04 

06.36 

27 

25 

19.45 

207 

17 

13.86 

64 

54 

23.13 

244 

35 

56.98 

103 

25 

49.94 

283 

14 

01.08 

191 

18 

31.86 

11 

20 

46.50 

233 

20 

21.44 

53 

34 

12.42 

266 

45 

18.32 

86 

59 

10.66 

311 

02 

44.56 

131 

13 

32.24 

Log. 
distanct'. 


Meters. 

4.  70022Sb^'"^-» 
4.  49509ir  m  ^^ii 
4. 557fiS^Z=--=^^ 
4. 33130*— ^=>4!j 
4. 3O383C»"^B07 
4.482633-^^2 
4.390aV^  ^=^ 
4. 404S2r    r^io 


CHICAGO.  GRANITE    COUNTY. 


On  the  hijj^hest  prairie  hill,  2  miles  south  of  the  town  of  New  Chicagc 
but  about  200  yards  north  of  the  highest  point  and  very  close  to  th 
cast-west  section  line. 

Station  mark:  Inm  bench-mark  post. 

Signal:  Black  and  white  cloth,  temporary  in  nature. 

(  Latitude  46°  36'  07. 14*.     Longitude  113°  07'  41.31*.] 


le 


To  station- 


Black  Pine 
Harvey... 
Princeton. 


Azimuth. 


tr 


\ 


53    34     12  42 

94    42    09.93 

359    45    32.84 


Back  azimuth. 


// 


233  20  21.44 
274  30  32.57 
179  45  35.23 


Log. 
distance. 


Meters. 

4. 31150^^--^^" 
4!224«-*''**^^ 


MONTANA. 


CONODON   PEAK,  GRANITE    AND    RAVALLI  COUNTIES. 


187 


First  rocky  peak  2  miles  south  of  Fox  Peak.  A  wagon  road  leads 
from  Rock  Creek  up  Ross  Fork  Valley  to  mine  about  8  miles  distant. 
Best  route  is  thence  westward  by  trail  1  mile  to  Medicine  Lake,  thence 
southwest  on  trail  5  miles  to  Fox  Peak,  which  is  easily  ascended  from 
northeast  end  of  spur;  descend  then  to  northwest  about  400  feet  in 
elevation  to  avoid  slide  rock  on  southwest  face  and  thence  along 
ridge  southwest  to  peak. 

Station  mark:  A  rock  monument  3  feet  in  diameter  at  base  and  4 
feet  high. 

[  Latitude  4«*>  0.V  15.91*.    Longitude  II30  46'  09.63^] 


To  station— 

Azimutti. 

Back  a7.imuth. 

Log. 
distance. 

S'arpen 

0       /     // 

294    34    57 
36    45    38 

Off* 

114    48    23 
216    44    36 

Meters. 
4.42313 

Xent, 

3.48725 



DOME-SHAPED   MOUNTAIN,  GRANITE   COUNTY. 

(Not  occupied.) 


Highest  part. 


^    

[  Latitude  4<i*»  18'  28-^. 

Ix>ngitude  113°  46'  46.4".] 

To  sUtlon— 

Azimuth. 

Back  azimuth. 

0       »      // 

13    39    41 
60    27    05 

Log. 
dlstiinco. 

^l^igg 

0       /        // 

Meters. 
4.  .10368 

^^*^Srpine :.:::::::..:.... 

4.47006 

EMERINE,  GRANITE   COUNTY. 

On  south  knoll  of  the  mountain  of  that  name  about  6  miles  west  of 
^Vie  junction  of  East  Fork  and  Middle  Fork  of  Rock  Creek.  Top  of 
^Xiountain  is  rocky  and  bare  and  difficult  of  ascent,  the  route  from  the 
^outh  being  perhaps  the  best. 

Station  mark:  A  rock  cairn  8  feet  in  diameter  at  base  and  0  feet 
lligh. 

Reference  mark:  An  aluminum  tablet  set  in  a  sloping  rock  face,  on 
^te  east  side  thereof,  serves  as  a  reference  mark.  Tnie  azimuth  from 
station,  250°  20',  distant  4.22  feet. 

[Latitude  46°  11'  21.79".     Longitude  113«  37'  57.96'.] 


To  station— 


ICent 

Palisade... 

Quigg 

Blaclc  Pine 
Prairie.... 
Haggln.... 
Warren... 


.Vzimuth. 

Back  azimuth. 

0             1               ft 

Lop. 
distance. 

o 

/ 

It 

MeUrs. 

42 

04 

07  28 

221 

57 

11.19 

4. 2tr52.'W 

124 

03 

35.67 

303 

.W 

16. 85 

4.  .UVM47 

UiS 

42 

21  25 

348 

38 

39.66 

4.  .W;tK)32 

207 

17 

13  86 

27 

25 

19.45 

4.  4a'iO:*67 

a'>o 

2<5 

:*\.  29 

70 

34 

27.80 

4.  152<»'06 

284 

52 

.'i2.27 

la". 

15 

48.33 

4.  «v;UH.509 

328 

TiO 

55.22 

148 

58 

27.  43 

4.  4169071 

_ 

188      FBIICABT    TBIAKOULATIOK    AND   PRDCABT   TRAVKB8E. 


FISH   PEAK,  GRAXITE  COUNTT. 

(Not  occupied.) 
On  Continental  Divide;  elevation  10,240  feet. 

[  Latitude  «•  ay  25^.    Loi^itode  113«  20^  03^.1 


To  iitatlon— 


Azimuth.       \  Back  azimuth-        dJuncr^^*"^ 


Warren , 
Kmtiriru*. 


KOIJIITII    PKOMINKNT   PKAK   SOUTHWEST  OF   MOUNT   WARREN,  GRANITE   COUNTY. 

(Not  occupied.) 
Station  mark:  A  rock  monument. 

[  l^atltude  45*  SO'  25.75*.     Longitude  1 13®  Sty  53.86*.] 


To  Htatlon— 


Azimuth. 


Warren , 
Ki'.nt... 


Back  azimuth. 


Log. 
distanc^?^  - 


*/ 


FOX    PKAK,    GRANITE   AND    RAVALLI   COUNTIES. 

A  wa^on  road  leads  up  Ross  Fork  Valley  from  Rock  Creek  to  mi:* 
about  S  miles  distant.     Best  route  is  thence  westward  by  trail  1  m^ 
to  Medicine  Lake,  thence  southwest  on  trail  5  miles  to  Fox  Yefm. 
which  is  (»asily  ascended  from  northeast  end  of  spur. 

Station  mark:   Itock  monument. 

[  LjitltiKh'  44i°  (X/  VlJtii".     T^ngitud*^  113°  4!/  53.02".] 


To  Htution 


Wjirn'n 
Knit... 


Azimuth. 


298    17    00 
27    32    44 


Back  azimuth. 


// 


118    30    13 
207    31    31 


Log. 
distance:'- 


Mrters . 


JCAOdIN,    r.HANITK    COUNTY. 

On  lIa<2:f^Mn  Peak,  S  miles  southwest  of  Anaconda;  easiest  ascent  i  ^ 
from  cud  of  wood  road  leading  south  from  the  9-mile  house  on  WariM^  '^ 
Sprin^r  Creek,  thence  up  rid^e  between  Barker  and  Haggin  lakesc-  - 
Horses  can  be  ridden  to  an  elevaticm  of  9,S00  feet;  thence  on  foot  t(  ^ 
summit  of  mountain  along  ridge  to  east.  Ascent  can  also  be  madc^ 
from  Anaconda  by  taking  road  leading  to  the  waterworks  reservoi^^ 
or  Hearst  Lake,  but  animals  can  be  taken  only  a  few  hundred  feet:^' 
higher;  ascent  on  ridge  west  of  lake  must  then  be  made  on  foot, 
2,000-foot  climb.     Elevation  10,598  feet. 


MONTANA. 
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m  mark:  A  rock  caim  6  feet  in  diameter  at  base  and  7  feet 


ence  marks:  An  aluminum  tablet  set  in  large  granite  rock, 
Qiuth  from  station  211°  18',  distant  9  feet  9  inches. 


[  Latitude  4<)°  05'  19.38".     Longitude  1 13°  05'  41.79" .] 


To  station — 

Azimutli. 

Back  azimuth. 

Log. 
distance. 

1 

o           /              // 

68    28    07.86 

248    12    26.01 
284    52    32.27 
209    24    17.23 
340    20    53.16 
356    27    17.05 
17    08    46^54 

Meters. 
4  4810782 

105    15    48.33 

46338509 

119    40    02.64 

4  5095144 

160    25    20.01 

4  3733384 

176    28    41.03 

4  6Q614'>8 
44152933 

197     03     43.66 

' 

ITARVKY,    r.RANITE    COUNTY. 

e  bare  summit  at  west  end  of  Harvey  Ridge,  near  headwaters 
•reek;  north  side  of  hill  is  timbered  but  south  and  east  slopes 

:ly  bare.     Is  about  12  miles  west  of  New  Chicago. 

n  mark:  iVn  aluminum  tablet  set  in  red-sandstone  rock. 

Mice -marks:  ^Vn  8-inch  white  pine  trimmed  and  blazed  w4th 

le  cut  in  blazed  part  and  a  large  spike  in  center  thereof,  true 
from  station  310°  V,V ,  distant  87  feet. 

[  Latitude  4(i°  37'  (K,.42".     Ivongitudft  113°  23'  40.95".] 


To  Ntation 


Azimuth. 

]}ack  aximutli. 

O             /                // 

191     18    31.86 

94    42    09.  «3 

131     58    26.04 

157    30    49.91 

Log. 
distance. 

O              /                 tf 

11     20    46.50 
274    30    :«.67 
311     46    47.15 
337    22    15.76 

Meters. 
4  3038307 
4  3115010 
4  4402764 
4  5962158 

MOOKK,    (JKANITE    COUNTY. 


(Not  ocrupiod.) 


>ntinental  Divide,  near  southwest  end  of  Methodist  Moun- 


[  I>aliUido  4.')'^  AT'  :ASa".     Longitude  113°  23'  3(i.r.2".J 


To  station 


AzAmnth. 


Back  axirauth. 


"      I 


Log. 
distance. 


Meters. 
4  40301 
4  51760 


NEW  .CHICAGO,    QRANITE   COUNTY. 


(Not  OCCUpKHl.) 

Station  mark:  Center  of  church  spire. 

[  I^ititml*^  46"  37'  42.8".     longitude  US"  Off  17.3".] 
To  stat'KMi  — 


Black  rin«' 
Chicago.. . 


Azimuth. 


Back  asimuth. 


o  / 


// 




o 

/ 

m 

228 
165 

12 
28 

90 
40 

4.  Mm 


PKAK    2    MILKH    EAHT   OF   QUIGO,    GRANITE    COUNTY. 

(Not  occupied.) 
[  Latitude  4«>«  28'  52. 1".     longitude  1 13*>  40*  45.26".] 


To  station- 


Azimuth. 


Back  azimuth. 


Log, 
distancf- 


Palisadc 
Emorirwv 


o  / 


o  / 


PEAK    E.\ST    OK    H\G(;i>i    AND    <>    MILES    HOlTTIIWEaT    OP    ANACONDA,    GRANITE    COUNTI 

(Not  occupied.) 

Take  road  up  Sheep  Gulch  from  Anaconda  and  at  summit  thereof;'     ^ 
a  wood  road  leads  south  across  ravine  to  ridge,  on  which  the  peak  »  ^ 
situated;  follow^ ridge  to  summit.  i 

Station  mark:  A  rock  monument  3  feet  in  diameter  at  base  and  *"' 

feet  high. 

ILatiludc  4fi"  04'  .W.O".     Longitude  113"  03'  55.4".] 


Powell . 
Ha^'pii 


To  station 


Azimuth.        ,   Back  azimuth. 


O  f  ff 

W2    34    37  ! 
109    01    00  I 


12    38    23 

289  00  on 


Log. 
distance. 


.Vetrrt. 


-  '^f- 


4.487S— ^-^--KTV 
3.3S3craE=icS332 


POINT    LOOKOIT.  GRANITE    COUNTY. 

(Not  occupied.) 

Shaft  house  of  Kent  and  Congdon  mine. 

[Latitudo  46°  07'  :i').4".     Longitude  113'  39'  4R.9".] 


To  station 


Azimuth. 


Back  azimuth. 


o  »  » 


O  /  /' 


Lojr. 
distaiici  —    - 


MONTANA. 
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PRAIRIE,  GRANITE    COUNTY. 

About  3  miles  northeast  of  the  junction  of  East  Fork  of  Rock 
Cre«k  with  Ross  Fork  and  West  Fork  of  Rock  Creek,  on  a  high, 
nearly  bare  prairie  hill. 

Station  mark:  A  pine  tree  standing  among  others  120  feet  north- 
east of  highest  part  of  hill,  with  the  lower  branches  trimmed.  It 
is  blazed  10  feet  above  ground  on  the  southwest  side  and  has  a 
triangle  on  blaze. 

Reference  mark:  An  aluminum  tablet  set  in  rock  about  2  inches 
below  surface  and  covered  with  small  rock  pile;  true  azimuth  from 
station,  243°  11',  distant  70  feet. 

[Latitude  46"*  13'  55.461".    Ix)ngitudo  11.3»  27'  ;V2.5()4".] 


To  station— 


Azimuth. 


It 


f«nt I  54  29  06.79 

/i*«erlnc '  70  34  27.80 

S'^^KR   144  38  06.66 

Ji^a  Lion 252  29  55.33 

fj^KKin 299  24  17.23 

**arroi I  359  53  52.98 


liack 

azimuth. 

<listance. 

o 

Mrterx . 

234 

14 

39.52 

4.5018240 

250 

26 

56.29. 

4. 1529706 

324 

26 

.32.  39 

4. 53.38043 

72 

41 

15.  15 

4.3246712 

119 

40 

02.64 

4..')OiW145 

179 

53 

54.60 

4. 4331270 

PRIXCKTON,  (JRANITE    COl'NTY. 

Situated  on  Mount  Princeton,  west  of  the  head  of  Princeton  Creek 
^^d  4  miles  north  of  Princeton  post-office.  It  is  easily  reached  by 
^^Icing  old  road  northward  from  Princeton  post-office  for  1.5  miles 
^long  west  side  of  creek,  thence  up  the  bare  hill  to  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  hi  a  pro- 
jecting rock  at  summit  of  hill,  surrounded  by  a  rock  monument  4 
^^et  in  diameter  at  base  and  5  feet  high. 

Reference  mark:  Tall  bare  trunk  of  a  dead  pine  2  feet  in  diameter; 
^^tnie  azimuth  from  station  170°  IX',  distant  111  feet  2  inches. 

[Latitude  46°  27'  04.62".    Ix)ngitudc  113°  07'  38.01".] 


To  .station-- 


^ed  Lion., 
^lack  Pine. 

*Iarvey 

Chicago 

Lowell 

Haggin 


Azlnnith. 

Hack 

azimuth. 

Log. 
distance. 

o 

/ 

//      1 

u 

/ 

// 

Meters. 

16 

44 

24.32  ' 

19t> 

41 

20.78 

4. 2752007 

86 

59 

10.66  , 

266 

45 

18. 32 

4.  :«X)0.VJ9 

1      131 

58 

26.04  1 

311 

46 

47. 15 

4. 44(r2764 

'      179 

45 

3;3.23  1 

3.39 

4.3 

.32.84 

4.  '2240669 

,      314 

01 

46.23  1 

134 

ON 

24.  19 

4.2022534 

356 

27 

17.05 

176 

28 

41.  (W 

4.6061458 

niOMINENT    BAKK    HILL,  (JR.WITE    COUNTY. 

(Not  ()c(uj)iod.; 
[Latitude  46°  16'  17.66".    Longitude  113°  3:r  .-.7.2".] 


To  station 


Azinuitl). 


Hac'lc  azinuith. 


Log. 
distanco. 


Emerine. 
Quigg... 


Mt  firs. 
4.(r2074 
4.42035 


192       PRIMARY    TRIANGULATION    AND   PRIMARY    TRAVERSE. 


QUIOG,  GRANITE   COUNTY. 

A  high  rocky  peak  about  20  miles  south  of  Quigley  and  about  : 
miles  east  of  the  westernmost  fK>int  of  Rock  Creek,  from  which  poici 
it  is  easily  accessible  along  the  ridge  leading  eastward  and  1  mil 
north  of  a  log  cabin  built  in  1905,  this  cabin  being  0.5  mile  north  o 
trail  leading  up  ridge  westward  to  Burnt  Fork  and  SteubenviUe. 
The  peak  is  about  4,100  feet  above  river,  sparsely  timbered  on  sides^ 
with  summit  bare.  About  2  miles  to  the  east  is  a  conical  peak,  bare 
on  top  and  of  about  equal  height. 

Station  mark:  An  aluminum  tablet  set  in  solid  rock  over  which 
was  erected  a  cairn  6  feet  in  diameter  at  base  and  8  feet  high. 

Reference  marks:  Cor'per  nail  in  notch  on  west  side  of  pine  tree 
blazed  on  north,  east,  and  west  sides  (S) ;  true  azimuth  from  station 
352°  48',  distant  53.4  feet.  Copper  nail  in  top  of  pine  stub  blazed  on 
four  sides;  true  azimuth  from  station  128°  01',  distant  27.2  feet. 
The  third  reference  point  left  by  Chapman  in  1898  has  disappeared. 

[Latitude  46°  29'  01.36".    Longitude  113'  43'  04.32".] 


e 

if 


To  stution- 


Azlniuth. 


Kent 7  08 

Palisiwie 30  04 

Willow 41  12 

Black  Pine 283  14 

Rod  Lion 1  2U8  13 

Prairie I  324  26 

Warren 33')  r* 

?:morine 34.S  :iH 

St.  Marv 04  TK) 

Miller 1.".7  10 

MeLeod 167  13 

Kanias '■  192  2'.i 


// 

23.70 
40.58 
36.54 
01.08 
48.42 
52. 39 
16. 26 
3t)  66 
50.  47 
02. 01 
20.  .58 
26.  70 


Back  azimuth. 

o 

/ 

// 

187 

05 

07.94 

209 

58 

02.07 

221 

03 

41.08 

103 

25 

49.94 

118 

36 

24.30 

144 

38 

06.66 

160 

07 

30.80 

168 

42 

21. -25 

274 

28 

07.87 

337 

08 

42.48 

347 

Oi 

26.19 

12 

32 

51.52 

Log. 
distance. 


Meters. 

4.67aS581 

4.3711 

4.38(t384CDi|^^ 

4.331304^^17^ 

4.6.->8oa>-^^^J 

4.5:i5>04-  ^^    ..J 
4. 767fi:J0«r_jfcjK 
4.5233(i't^  —  ,;j-; 
4.6«)6«.*i)L«r        irt 
4..V21271    .^^ii) 
4.S4457tr^»>    til 
4.r>532S|- 


KEl)    I.ION.    (JUANITE    COUNTY. 

On  bare,  rocky  point  l.T)  jiiilcs  northwest  of  Red  Lion  mine  and        2 
miles  east  of  the  abandoned  town  of  Ramsey.     Elevation  by  Y  lev  ^e?/ 
8,773  feet.      Reached  by  trail  from  Red  Lion  thru  saddle  0.75  mi  ~9o 
south  of  ])eak,  also  by  same  trail  from  Ramsey. 

Station  mark:  A  rock  monument  5  feet  in  diametei  and  6  tc^t 
hi<rh. 

Reference   marks:  An    aluminum   tablet   set   in   solid   rock,   tnie 
azimuth  from  station  20"^  49',  distant  4.1  feet. 

[Latitude  4(.°  17'  20.08".     LonKitude  113°  11'  51.58".] 


To  .statif>n 


.\.zinuith. 


Back  azimuth. 


Log. 
distanct.'. 


Warren 

Prairie 

Q'liKg 

Black  I'iiH' 

Ilarvt'V 

Princeton 

Powell 

llaggin 340 


0 

t 

n 

o 

/ 

// 

M(Uts, 

31 

10 

23.  72 

210 

59 

0('>.  91 

4.5914006 

72 

41 

15. 15 

252 

29 

55.33 

4. 324«'712 

lis 

3(1 

24.30 

2»8 

13 

48.42 

4.  Ii580054 

131 

13 

32.  24 

311 

02 

44.56 

4.  404S210 

157 

;io 

40.  91 

a37 

22 

15.76 

4. 50()2158 

UH". 

41 

20.  78 

16 

44 

24.32 

4.2752007 

247 

;«) 

Ki.  10 

67 

39 

46.92 

4. 2616440 

340 

20 

^\.  16 

160 

25 

2a  01 

4.3733384 

I 
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SUGAR  LOAF,  GRANITE  COUNTY. 

(Not  occupied.) 
[Lalitudo.  -Ki"  ar  15.5".    Longitude  113°  16'  42.2".] 


To  station- 


Azimuth. 


J*ririocton.. 


// 


Back  azimuth. 


Log. 
distanct\ 


Meterg. 
4.21226 
4.25007 


SUMMIT   OV   HIGH,  SPARSELY  TIMBERED   HILL,  GRANITE   COUNTY. 

(Not  occupied.} 
[Latitude  M\°  15'  56.3".    Longitude  113°  52'  33.2".] 


To  station- 


>yillow 


Azimuth. 


Back  azimuth. 


«*ll5ado. 


Log. 
distance. 


Meters. 
3.85481 
3.59243 


THIRD   PROMINENT  PEAK  SOUTHWEST   OF   MOUNT    WARREN,    GRANITE   COUNTY. 

(Not  occupietl.) 

[Latitude  45°  57'  00.2".     Longitude  1 13°  2^  55.7".] 


To  station — 


■*V^snt... 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


Meters. 
3. 721G7 
4.  41771 


WARREN,  GRANITE    COUNTY. 

On  Warren  Peak,  at  southwest  end  of  Methodist  Mountains.  Can 
V>e  reached  from  Rock  Creek  and  Moose  Lake  as  follows:  At  1  mile 
H,bove  Moose  I^ake  leave  wagon  road  and  follow  a  trail  leadinj^j  east 
from  old  arrastre,  going  due  east  3.5  miles.  At  a  tree  marked  '^C  L'^ 
t>rail  branches,  the  south  fork  going  to  Carp  Lake,  1.5  miles  distant, 
where  camp  may  be  established  and  mountain  ascended  by  ridge 
Vrest  of  lake — a  dangerous  climb,  even  without  instrument. 

Station  mark :  A  rock  cairn  8  feet  in  diameter  at  base  and  8  feet  high. 

Reference  mark:  An  aluminum  tablet  set  in  a  rock,  true  azimuth 
from  station  291°  36',  distant  9.85  feet. 

[latitude  45®  5^  17.43".    Ivongitudo  WW"  27'  30.2<'/'.] 


To  station- 


Azimuth. 


Kent 108  29  43.33 

Emorine 148  58  27.42 

Qnlgg 1(10  07  30.80 

Prairie 179  5.'}  54.110 

Black  Pino 181  04  0(>.  »> 

RedUon 210  50  0»l.«n 

Haggin 248  12  2ti.01 

> 


Back  azimuth. 


o 

/ 

// 

288 

15 

Hi.  22 

328 

50 

55.22 

3.W 

50 

Ki.  2(1 

■m 

5:? 

52. 98 

1 

04 

37.  IW 

31 

10 

23.  ?2 

(18 

28 

07.80 

Log. 
distance. 


Meters. 

4.4302(198 
4.  4100071 
4.  7(17^1305 
4.  4:«1270 
4.  70022<«5 
4..'%)1400(S 
4.  4S1()782 
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WILMA   POST-OFFICE,  GRANITE   COUNTY. 

(Not  occupied.) 

South  end  of  Parkas  ranch  house. 

(Latitude  4(i°  1 V  31.01".    Longitude  113<»  28'  07.90".l 


To  station- 


Azimuth. 


o  »  // 


Back  azimuth. 


o         /  ''        ! 


Warron . 
Emerine. 


Log 
dista 


Mete 


PIKES   PEAK,  POWELL   COUNTY. 

(Not  occupied.) 


Elevation,  9,359  feet. 


(Latitudo.  4r,«  25'  44.9".     Ix)ngitude  113*>  (KK  38.5".] 


To  station  - 


Azimuth.        ;   Back  azimuth. 


o  /  /> 


Off 


Black  Pino. 
Red  Lion . . 


distiince. 


MftfTS. 


POWELL,    POWELL  COUNTY. 


Best  route  to  station  is  probably  up  Dempsey  Creek,  followint;  it^ 
northwest  prong  thereof,  and  on  to  the  flat  south  of  station.     It  c^ 
also  be  reached  from  the  north  and  east  up  Tincup  Joe  Creek,  but 
vcr^'  difficult  of  access  from  the  west. 

Station  mark:  A  rock  cairn  8  feet  high,  with  6-foot  base. 

]{elercncc  marks:  An  aluminum  tablet  set  in  granite  rock;  tn 
azimuth  from  station  201°  16',  distant  12.14  feet. 


ILutitudo  Mi"  21'  0.5.t;7".     Longitude  112*>  .%'  42.2^/'! 
To  station  : 


Tlagpiii .  . 
Rod  Lion  . 
I'rinct'ton 


Azimuth. 


Back  azimuth.         ,,jj;;^ 


O  /  f 

17  OS  4«i.54 

117  ;»  4*\.{r2  . 

134  08  24.  19  : 


197   03   4:j.»h; 

247     30     in.  10 
314    01     4«..23 


4.4 

4.1 

4.; 


Warrnn. , 
Conpdon 


DEER    MOl'NTAIN,    HAV,\LLI    COUNTY. 

(Not  occupied.) 
(LatitiKli!  4i\°  or  40.1".     Longitude  114"  ar  VIA".] 


To  station - 


Azinuith. 


C  ^  '/ 


liack  a 7.ini nth. 


^■>    40    n 
73    l.'i    1 1 
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KENT,    RAVALLI  COUNTY. 

On  a  bare,  rocky  summit,  the  third  from  the  north,  near  headwaters 
^  Avest  prong  of  Ross  Fork  of  Rock  Creek  and  8  miles  southwest  of 
^ont  and  Congdon  mine.  A  wagon  road  leads  from  Rock  Creek  up 
^^>ss  Fork  Valley  to  the  mine.  Best  route  is  thence  westward  by 
t'ail  1  mile  to  Medicine  Lake,  thence  southwest  on  trail  5  miles  to 
^ox  Peak,  which  is  easily  ascended  from  northeast  end  of  spur; 
escend  from  peak  to  northwest  about  400  feet  in  elevation  to  avoid 
Hcle  rock  on  southwest  face,  and  thence  along  ridge  southwest  to  foot 
•f  station,  passing  east  of  the  rocky  peak  lying  between  Congdon  and 
•ncl  Kent  peaks.     Good  camping  place  1  mile  northeast  of  station. 

Station  mark :  A  rock  monument  7  feet  in  diameter  at  base  and  7  feet 
'^igh,  on  highest  point  of  rocky  summit. 

Heference  mark:  An  aluminum  tablet  2  feet  northwest  of  edge  of 
cionument,  set  in  a  large  rock  upon  which  the  cairn  rests;  true  azi- 
n.vith  from  station  146°  24',  distant  3  feet  6  inches. 


[latitude  46°  03'  56.23".     Longitude  1 13*»  47'  35.15".] 


To  station— 


^^-llaade 
^^Igg... 

•»^ierino 
Jairie.. 
^  srren . 


Azimuth. 


167  06  11.00 

187  05  07.94 

221  55  11.  19 

234  14  39.52 

288  15  16.22 


Back  azimuth. 

Log. 
distance. 

o 

/ 

// 

Meters. 

347 

02 

50.20 

4.4281934 

7 

08 

23.70 

4. 6705581 

42 

04 

07.28 

4.2675236 

54 

29 

06.79 

4.5018240 

108 

29 

43.33 

4.4362696 

PALISADE,    RAVALLI  COUNTY. 

On  the  double  rocky  top  of  a  dividing  ridge  between  Willow  Creek 
^nd  Burnt  Fork,  about  14  miles  due  east  from  Corvallis.  Station  is 
Reached  by  going  from  Corvallis  up  Willow  Creek  to  end  of  road, 
tlience  by  trail  to  a  point  about  2  miles  above  old  sawmill,  where  trail 
Torks;  take  left-hand  fork,  which  may  lead  to  summit.  Elevation 
about  8,500  feet. 

Station  mark:  A  rock  cairn  5  feet  in  diameter  at  base  and  7  feet 
high  on  highest  part. 

Reference  mark:  An  aluminum  tablet  set  in  rock;  true  azimuth 
from  station  116°  51',  distant  5  feet  lOJ  inches. 


(Latitude  46«  18'  02.34".     Longitude  113°  52'  14.09".] 


To  statlon- 


Wiiiowr.... 

guigg 
laclc  Fine 
Eraerine . . 
Kent 


Bull.  310—07 14 


Azimutii. 

o 

1 

/r 

no 

16 

39.85 

209 

58 

02.06 

244 

a,*) 

56.98 

?m 

53 

16. ») 

347 

02 

50.20 

Baclc  azimutii. 


299  14  23.17 

30  04  40.58 

64  54  23.13 

124  ai  35.67 

167  06  11.90 


Log. 
distance. 


Meters. 
3. 6661373 
4.3711049 
4.5576824 
4.3450147 
4.  428I9;{4 


/ 
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67,    RAVALLI   COUNTY. 

(Not  occupied.) 

Lower  of  two  timUered  points. 

[Latitude  46<»  24'  43.2''.    Longitude  113*  49'  28.3".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Palisade  

o           /              // 

o           /              ^/ 

MeUn. 

ilOK 

Willow          

4.102C 

68,    RAVALLI   COUNTY. 

(Not  occupied.) 

Higher  of  two  timbered  points. 

[Latitude  46«»  2^  fi9.8".    Longitude  US**  SC  04.7".l 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance  J 

Pallsadf^ ,  ,                                                   

o           /              •/ 

O             f               ff 

Metert^ 

4.12 

Willow 

4.ia 

WILLOW,  RAVALLI   COUNTY. 

A  station  in  the  base  expansion,  15  miles  northeast  of  Hamilton, 
a  bald  summit  of  the  range  on  the  eastern  side  of  the  Bitterr 
Valley  and  about  4,000  feet  above  it.     Can  be  reached  by  follow 
up  Willow  Creek  from  Corvallis  to  a  half-finished  log  cabin,  the 
up  a  leading  spur  to  station,  the  latter  part  of  the  way  being  thro 
lodge-pole  pines  and  difficult  to  travel.     This  station  can  be  use 
the  extension  of  triangulation  in  any  direction  except  eastward. 

Station  mark:  A  copper  bolt  in  rock  ledge.     Signal  is  a  pine 
placed  over  bolt  and  braced  in  position. 

(Latitudo  40"  ly  15.72".    Longitude  113"  5.5' 2.3.70".] 


To  Htation— 


Quigg 

Palisade... 

Dalv 

£1  Capitan 

South  base 
—  _^  /Q-j 


Azimuth. 


221  03 

21H>  14 

37  52 

4<)  3K 

52  0() 

5«»  11 

r/J  20 

Ul  41 


41.08 
23.17 
02.00 
13.00 
3H.  5») 
33.  24 
44.57 
35.  41 


Back  azimuth. 

dl 

0 

/ 

It 

41 

12 

36.54 

119 

16 

39.85 

217 

47 

48.75 

22(i 

17 

4().  10 

'231 

5C 

56.56 

238 

55 

53.90 

239 

05 

10.47 

245 

OP  A 

31 

no 

37.08 

WESTERN    DIVISION. 


1V>7 


XKW  >rexTco. 

TRIANGULATION    STATIONS. 
BERXAULLO.  SCK'DRRO,  AN1>    VALEXCIA    COUNTIES. 

Ihiring  December,  19<)4,  and  January  and  Fehnian',  1905.  trian^- 
lation  was  extended  over  three  3t>-niiniiie  quadranjries  and  one 
lo-iuinute  quadrangle  in  the  valley  of  the  Rio  Grande  by  R.  H. 
diapnian,  topographer. 

A  base  5.943  miles  in  length  was  measurtnl  near  San  ^Vntonio  on  a 
tangent  of  the  Santa  Fe  Railway  and  an  azimuth  obsen*e<l  at  North 
l>ase  station,  with  a  check  azimuth  at  Socorro  Peak.  A  posit ii>n  for 
^orth  base  station  was  assumed  and  computations  made  through 
c'losed  figures  to  the  vicinity  oi  Albuquerciue,  where  a  tie  was  made  to 
Black  -Rock,  a  point  established  l)y  A.  P.  Davis  in  1SS7,  and  to  the 
^ross  on  the  Roman  Catholic  Church  at  Albucpierque,  which  is  one 
^f  the  points  given  by  R.  S.  Woodward  in  his  astronomic  deter- 
iiunation  of  1885. 

The  difference  in  ]x»sition  at  Black  Rock  was  applied  as  a  cimstant 
Correction  to  the  points  in  the  scheme.  The  positions  given  are 
therefore  based  on  thosi*  l)rought  eastward  from  the  base  and  astro- 
nomic determination  at  Fort  Wingate,  X.  Mex.,  and  are  very  close  to 
^ho  United  States  standard.  Fifteen  stations  were  occupied,  while 
^^gnals  were  erected  on  15  stations,  one  of  which,  Magdalena  Peak, 
^^«ts  not  occupied.  There  were  21  ]>oints  intersected  in  the  towns 
^long  the  river  or  adjacent  to  the  railroad  lines. 


ALBUQUEKQrK,  1-X1VKR81TY  FLA<iP<)LK,  IJEKNALILLO    mi-NTY. 

At  University  of  New  Mexico,  on  east  extension  of  Railroad  avenue, 
^^^\  bench  overlooking  the  city. 

Station  mark:  Center  of  north  flagstaff. 


{-Unas. 


Ulcan. 


To  stntioii- 


Axiiniith. 


Hack  «/.i.nuth.   j     ,„J;;;f,;^. 


o 

/ 

// 

o 

/ 

It 

27 

10 

()4. 12 

207 

04 

(M.  '>1 

27 

47 

;^.iio 

2117 

4;< 

WMK) 

IKi 

32 

«).  7(5 

2tXi 

27 

47.22 

I 


Mctrrtt. 
4.  hKX:iS[<S 

4.:h)(>mnio 

4. 1741WiS 


VrU'AN,  l»KUNA!iII,L(>    COVNTV.^ 


The  northernmost  of  three  rocky  butt es  on  tlie  Mesa  Prieta,  ahout  0 
^iiiles  northwest  of  jVlbuquonjue.  Highest  point  in  vicinity.  Kasily 
^^ached  from  south  end  of  bridge  at  All)u<jucr(jue  by  wagon  road  to 


«Saiiie  ay  Black  R(Kk  station,  A.I*.  Davis,  1887. 
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quarries  3  niiles  nearly  south  of  triangulation  station,  thei 
wagon  northward  on  Mesa  Prieta  to  east  foot  of  butte  (100  feet 
top),  thence  by  pack  mule  to  summit. 

Stajion  mark:  An  aluminum  bench-mark  tablet  in  flat  basal 
weighing  several  tons,  about  20  feet  southwest  of  highest  re 
butte. 

Signal:  A  tripod  about  16  feet  high;  above  it  a  flagstaff. 

Reference  marks:  Cross  cut  on  solid  rock  10.4  feet  south;  en 
on  solid  rock  9  feet  north. 

(Latitude  35o  08'  30.10".    Longitude  IOC**  46'  16.00".] 


To  station — 

Azimuth. 

Back  aumuth. 

<U 

Lunas 

o           /              // 

3    51    15.25 
41    49    21.94 

298  27    47.22 

299  35    59.94 

350  50    36.00 

351  47    34.38 

183    50    17. 8t'. 
221    33    29.08 
116    32    50.7»i 
119    40    0.3.85 

170  52    18.00 

171  49    53.30 

A 

Luoero 

Univeraity  of  New  Mexico 

Albuauerauo  (Roman  Catholic  Church) 

Isleta 

Tome 

CAMPANA,  SOCORRO   COUNTY. 

A  rocky,  bare  hill  about  5  miles  a  little  east  of  south  of  Cai 
(Hilton  Mines),  about  10  miles  southeast  of  San  Antonio,  on  h 
point  of  Sierra  Campana.  Wagon  can  be  taken  to  point  lesi 
0.25  mile  northeast  of  station. 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rock 
which  a  tripod  7  feet  higli  was  erected. 

Reference  marks:  A  60-penny  spike  in  crevice  of  rock  soutl 
60-penny  spikes  driven  in  crevice  of  rock  northwest. 

(Latitude  33°  50^  64.49".    I^ongitude  106°  42^  44.06".] 


To  station- 

Azimuth. 

Back  azimuth. 

di 

South  base 

09    04    55.35 

89    40    03.56 

101    27    03.61 

137    02    17.95 

174    58    28.65 

o           /              // 

248    58    54.27  ! 
209    32    as.  25 
281    21     43.40  i 
316    53    54.81 
354    57    39.27 
1 

J 

Chupftdera 

North  base 

Socorro 

Canas 

CANAS,    SOCORRO    COUNTY. 


On  north  end  of  yellow  ridge,  about  10  miles  due  east  of  Rio  C 
at  Socorro,  about  10  miles  southeast  of  Publitos  (Escondida  ci 
of  river).  It  is  about  1  mile  from  Chupadera  (west)  road,  al 
miles  southeast  of  Ojo  de  la  Parida,  5  miles  southeast  of  Ojo  5 
and  just  south  of  road  to  cedar  woods. 

Station  mark:  A  bronze  triangulation  tablet  set  in  solid  rod 
wliich  is  a  tripod  12  feet  liigh.     Black  and  white  band  on  signa 
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[  latitude  34°  04'  50.87".    Longitude  106°  44'  12.44".] 


• 

To  station— 

AKimuth. 

Back  azimuth. 

Log. 
distance. 

• 
i 

37    12    34.41 
87    19    2a  50 
115    16    57.63 
140    51    0a84 
187    27    0L33 
354    57    39.27 

217    05    27.03 
267    11    45.36 
295    08    14.89 
320    30    15i56 
7    28    4&52 
174    58    2&65 

Meters. 

4. 5121750 

a  3191492 

4.4213000 

4.7046062 

4.5660206 

4.4127788 

CHUPADKRA,    SOCORRO   COUNTY. 

ire  rocky  mountain  about  6  miles  southwest  of  San  Antonio  and 
6  miles  northwest  of  Elmendorf  siding;  easily  ascended  with 

ion  mark:  A  bronze  triangulation  tablet  in   solid  rock,  over 
is  a  tripod  6  feet  high  with  black  center  pole. 

[  latitude  33°  50'  49.54".    Longitude  106°  56^  57.42".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

177    12    41.76 
217    05    27.03 
246    21     16.94 
269    32    a&25 
319    51    0L33 

o           /              // 

367  12  1&32 
37  12  3141 
66  23  52.20 
89    40    03.56 

139    52    6&  20 

Meters. 
4.3971451 

4. 5121750 

lU 

a  8931043 

4.3412284 

10 

a  9118757 

I8LETA,  SOCORRO  COUNTY. 

(Secondary.) 

tiighest  point  and  at  south  end  of  black  malpais  hill,  about  2 
v^est  of  Isleta,  locally  known  as  Isleta  Hill ;  easily  ascended, 
ion  mark :  Triangle  cut  in  top  of  malpais  bowlder, 
jrence  marks:  Crosscut  in  solid  rock  15  fe«t  north;  crosscut  in 
ock  9  feet  southeast. 

[  Latitude  34°  55'  12.7".     Longitude  106*»  4r  40.0".] 


To  station  - 

Asimuth. 

Back  azimuth. 

Ix>g. 
diNtanoe. 

O         /          // 

26    15    22 
170    52    18 
207    43    55 
353    06    24 

o        ■  /          // 

206    12    55 

350    50    36 

27    47    37 

173    07    14 

Meters. 
4.16788 

4.39ti04 

y  of  New  Mexico 

4.30619 

4.26313 

NORTH   BASK,    80C0RR0   COUNTY. 


ut  2  miles  south  of  San  Antonio  station,  on  Atchison,  Topeka 
inta  Fe  Railway.  It  is  about  500  feet  south  of  road  crossing  and 
3t  south  of  north  end  of  and  below  first  curv^e  south  of  railway 
I.     Signal  and  center  30  feet  west  of  west  rail. 
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Station  mark:  A  bench-mark  post  set  3.5  feet  in  groimd  in  o 
cubic  yard  of  cement  and  sand. 

Reference  marks:  Three  standard  iron  posts  set  as  follows: 
feet  west  of  center,  perpendicular  to  line  measured ;  one  15  feet 
center,  perpendicular  to  line  measured;  one  15  feet  north  of  ce: 
extension  of  line  measured. 

[  Latitude  33°  52'  31.23".     Ix>ngitudo  106»  62^  18.70".] 


To  statior  - 

Azimuth. 

• 
Back  azimuth. 

d 

South  baac 

o           /              // 

11    29    1&93 

G6    23    52.20 

281    21    43.40 

191    28    35l70 
246    21    1&94 
101    27    OaLGl 

Chupadera 

Campana 



POLVADBRA,  SOCORRO  COUNTY. 

A  sharp  rocky  peak  4  miles  southwest  of  Polvadera ;  locally 
Polvadera  Mountain  and  by  some  Limitar  Mountain.  Can  I 
from  valley  (Rio  Grande)  from  San  Antomo  nearly  to  Albuqi 
and  is  easily  ascended  from  all  sides. 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rod 
which  is  a  cairn  8  feet  high. 

Reference  marks:  A  cross  cut  on  rock  16  feet  south  of  cc 
cross  cut  on  rock  20.7  feet  northwest  of  center. 

[  latitude  340  10'  55.62".    Longitude  1»>*^  .W  44.10".] 


To  station— 

Azimuth. 

Back  azimuth. 

d 

Magdalena 

0             /                // 

30    55    32.00 
111    25    ltV.31 
1(>3    40    41.19 
228    27    4ii  17 
295    08    14  89 
345    57    31.31 

o          /            f        \ 

219    49    05.00 

Sanders 

291     15    04.31 
343    37    4a  IS 
48    5S    ia44 
115    Hi    57.  (kJ 
165    58    3H.2l> 
165    .'18    43.0 

Ladrone8 

Turututu 

Canas 

8<x;orro 

Socorro  (observed) 

SAN'DKRS,    SOCORRO    ('OUXTi'. 


About  12  miles  a  littlo  west  of  north  of  Magdalena,  4  miles 
we.st  fence  of  Sander's  pasture,  on  hij2:hest  point  of  rid^e  nor 
south.     Point  has  scatterin<]j  cedar  and  piilon  and  shows  shar] 
toward  east.     Can  l)e  ascended  bv  horse  from  anv  direction,  bii 
easily  from  south  or  west. 

Station  mark:  A  bronze  triangulation  tablet  in  solid   rod 
which  is  a  caini  about  10  feet  high. 

Reference  marks:  Nail  in  blazed  side  of  pinon  stump  8.9  fe« 
of  center.     Blaze  marked  *'B  T  A."     Nail  at  bottom  of  blaze. 
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[  Latitude  34*  16'  48.61".    Longitude  107°  17'  62.02".] 


To  station— 

Azimuth. 

Back  aximuth. 

Log. 
distance. 

*<irones 

o           /             // 

228    47    47.00 
291    15    04.31 
306    41    04.84 
342    21    11.00 

o         r           It 

48    54    56L73 
111    25    1&31 
126    52    23  05 
162    25    04.00 

Metert, 
4.41531G6 

olvadera 

4.4755601 

:>corTo 

4.586<i041 

■*g«lAl<»nft -  X ...... .  XX     

4.5260200 

SOCORRO  PEAK,  SOCORRO  COUNTY. 


On  the  lower  eastern  peak  of  a  double-topt  mountain,  about  3  miles 
^est  of  Socorro.  The  point  is  bare  except  for  scattering  cedar  scrub, 
•nd  is  easily  reached  from  Socorro  by  wagon  road  to  Coon's  mines, 
hence  by  trail  to  ridge  just  south  of  summit. 

Station  mark:  A  bronze  triangulation  tablet  in  soUd  rock,  over 
^hich  is  a  tripod  12  feet  high,  with  white  flag  over  it  and  white  bands 
*elow  peak. 

Reference  marks:  A  cross  cut  in  top  of  bowlder*  18.3  feet  west  of 
enter;  a  cross  cut  in  top  of  bowlder  17  feet  northeast  of  center. 

[Latitude  34<>  04'  18.51".    Longitude  106«  57'  44.77".] 


To  station — 


Anders 

*olvadera 

^olvadera  (observed) 

^nas 

''Cunpana 

^upadera 


Azimuth. 


126  52  2a05 

165  58  3&  26 

165  58  43.60 

267  11  4&36 

316  53  54  81 

357  12  15i32 


Back  admutli. 


// 


306    41    04.84 
345    57    3L31 


87  19  2a  50 
137  02  17.05 
in    12    4L76 


Log. 
distance. 


Meters. 
4.5866041 
4.1007809 


4. 3191492 
4.5300582 
4.3071451 


SOUTH   BASE,    SOCORRO   COUNTY. 

About  7.5  miles  south  of  San  Antonio  and  about  8.5  miles  north  of 
5an  Marcial,  on  Atcliison,  Topeka  and  Santa  Fe  Railway.  It  is  190 
?eet  north  of  south  end  of  tangent. 

Signal:  30  feet  west  of  west  rail. 

Station  mark:  Standard  bench-mark  post  set  3.5  feet  in  ground,  in 
one-half  cubic  yard  of  cement  and  cinders. 

Reference  marks :  Standard  bench-mark  posts  as  follows :  One  15.02 
feet  west  of  center,  perpendicular  to  line  of  measurement;  one  per- 
pendicular to  line  of  measurement;  one  15.12  feet  south  of  center,  in 
extension  of  measurement. 


(Latitude  33«  47'  26.97".    I>ongItude  lOO*  53'  32.82".] 


To  station— 

Azimuth. 

Bacic  arimuth. 

Log. 
distance. 

Cliupadera 

o           ^              // 

139    52    5.'V205 
191    28    35l697 
248    58    54  266 

o           /              // 

319    51    01.326 
11    20    1&928 
09    04    ^\  346 

Meier  9. 
3  91 18757 

Nortli  base 

a  9807180 

Cuinpftna 

4.2520630 
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TURUTUTU,    SOCORRO  COUNTY. 

On  a  black  malpais  hill,  about  10  miles  northeast  of  La  Joya  am 
one-half  mile  west  from  La  Joya-Manzano  road.  '  Local  name,  Cerrcz^ 
Turututu. 

Station  mark:     A  bronze  triangulation  tablet  set  in  solid  rock,  overa:^ 
which  is  a  tripod  12  feet  high.     Tripod  carries  a  6-foot  flagstaff. 

Reference  marks:  Cross  cut  in  rock  5.5  feet  northeast;  cross  cut  L 
rock  11.1  feet  south. 

[Latitude  34°  24'  35.65".    Longitude  106<>  41'  05.53".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

0          /            /r 

o            /               // 

Meters. 

Canas 

7    28    4&52 

187    27    0L33 

4.560Q20^«:' 

Polvadera 

48    38    1&44 

228    27    4a  17 

4.581666*^ 

Ladrones 

94    21    49.03 

274    06    15.20 

4.5e6617P-« 

Lucero 

123    59    5&  07 

303    41    ia76 

4.782500-^: 

Lunas 

166    28    52.07 

346    24    58.90 

4.  649811C  J 

Tome 

177    25    26.51 

357    24    47.94 

4.58491311^ 

LUCERO,    VALENCIA   COUNTY. 

A  small  rocky  summit  at  east  end  of  Lucero  mesa,  about  28  miles 
west  of  Los  Lunas;  easily  ascended  with  saddle  animals  from  north. . 
Timber  and  a  small  amount  of  grass  on  mesa. 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rock,  over 
which  is  a  tripod  about  12  feet  high  carrying  a  4-foot  bushy  top. 

Reference  marks:  Cross  cut  in  rock  10.6  feet  south  of  station; 
cross  cut  in  rock  8.9  feet  north  of  station;  spike  in  blazed  gum  stump 
21.4  feet  southwest  of  station. 

(Latitudo  34"  42^  51.08".     Longitudo.  1()7*»  14'  00.2r>".] 


To  station— 

Az 

iinuth. 

Biick  azimuth. 

41     49    21.  »i 

7G    29    25.49 

84    40    09.82 

1-23    59    58.92 

150    18    49.68 

Log. 
distance. 

Vulcan 

LunaH 

1 

o 

221 

2.')<) 

f            n 

33    29.08 
14    33.78 

22   oa4i 
41    18.  m 

13    40.07 

Meters. 
4.80283rw3 
4.  6120870 

Tome 

Tiirututii 

Ladrones 

2f)4 

303 

33<i 

i 

4.  6878101 
4.  7825005 
4.5300700 

LUNAS,  VALENCIA  COUNTY. 


A  high,  rocky,  sandy  hill,  5  miles  a  little  south  of  west  of  Los  Lunas. 
Very  prominent  and  locally  known;  horses  can  be  ridden  to  top. 
Every  station  of  scheme  developed  northward  of  San  Antonio  ba^e  is 
visible  with  exception  of  two  ])ase  stations.  Local  name  Sierra  I^os 
liUnas. 

Station  mark:  A  bronze  triangulation  tablet  in  solid  rock,  over 
which  is  erected  a  tripod  14  feet  high,  carrying  a  6-foot  flagstaff. 
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»rence  marks:  Cross  cut  in  rock  8.9  feet  north;  cross  cut  in  rock 
et  we.st. 

[Latitude  34«  AST  04.20".     Longitude  106«»  47'  5(i.l2".] 


To  station- 


Azimuth. 


jue 

jr  of  XcwMeidco. 


32  53 

76  29 

ISS  50 

202  44 

206  12 

207  04 
299  47 
346  24 


1L65 
25.45 
17.80 
57.25 
55.00 
04.51 
3L46 
58.90 


laclc 

azimuth. 

Log. 
distance. 

o 

/ 

// 

Meters. 

212 

43 

27.00 

4. 6847r>58 

256 

14 

33.^8 

4. 6120870 

3 

51 

15.25 

4.  5782076 

22 

49 

57.57 

4.5359000 

26 

15 

22.00 

4.1678800 

27 

10 

04.12 

4.5435053 

119 

50 

4a  92 

4.0018224 

1G6 

28 

52.07 

4.6498118 

TOME,  VALENCIA   COUNTY. 

i  black  malpais  hill,  about  5  miles  south  of  T^unas  and  8  miles 
ast  of  Tome.     Horses  can  be  ridden  to  top. 
ion  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
ver  which  is  a  tripod  14  feet  high,  carrying  a  6-foot  flagstaff, 
rence  marks:  Cross  cut  in  rock   15.3  feet  north  of  station; 
ut  in  rock  7.25  feet  south  of  station. 


[Latitude  34*>  45'  22.15".     Ix)ngitude  106"  42'  13.47".] 


To  station— 


Azimuth. 

Back  azimutli. 

Log. 
di8tanc(>. 

o 

/ 

// 

o 

/ 

// 

Meters. 

44 

31 

ia94 

224 

18 

iao9 

4.6085350 

84 

40 

0a82 

264 

22 

03.41 

4.  6878101 

119 

50 

4&92 

299 

47 

31.  46 

4.0018224 

171 

49 

53.30 

351 

47 

34  38 

4.6355053 

173 

07 

14.00 

353 

06 

24.00 

4.2631295 

357 

24 

47.94 

177 

25 

2<i.51 

4.5849130 

SECONDARY    TRIANGULATION    STATIONS. 


alhuqierque,  bernamllo  county. 


Latitude. 


Longitu<le. 


To  station  — 


//  I        O 


!hun-h  cross 3.'.    O'l    U.SO  '  106    39    11.79  ,  Lunas. 

hurch  (urttronomii •; Xy    o:i    09.70     1(M»    ;»    23.04  |  Vulcan 


court-houst^  towor ."V»    05    40.1') 

I 
lust  burner '    .'«    06    13.70 


106     10    06.40  I  Lunas. 
Vulcan . 
Lunas. 
Vulcan, 


106    »>    :ix.89 


I^ojj.  dis- 
tant. 


Meter  ft. 
4.  .^WiOOO 
4.0«»1»>M.') 
4.53«»7:«> 
4.03OI000 
4.554<«J00 
4.037:ir«) 


I.SLKTA.  BERNALILLO    COUNTY. 


istMpir.' 34    54    32.97 


106    41    33.74     Tome. 
Lunas. 


4.23(V'»4 

4.18S1M 


tower . 


BELEN,  VALENCIA    COUNTY 


M    39    37.. ')6  I  106    46    32.17  I  Tome. 


Lunas. 


4.09668 
4.19748 
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LA  JOYA,  VALENCIA  COUNTY. 


Railroad  Station  chimney 


To  station— 


Polradera 
Ladrones 


L08  LUNAfi,  VALENCIA  COUNTY. 


Railroad  windmill 

34    48    16.25 

106    44    08.43 

Tome 

Lonas 

a..  7S602 

»- TY53W 

RIO  FUERCO  BRIDGE,  VALENCIA  COUNTY. 


Middle  pier. 


M    23    39.44 


106    50    44.43 


Polvsdera. 
Ladrones. 


4  4:^9^^ 


SAN    ACACIA   MESA,  VALENCIA   AND   SOCORRO  COUNTIES. 


Top  of  mesa,  oomor  at  principal 
meridian  and  base  line  north- 
west. 


34    l.'i    36.28 


106    53    12.92     Tanas 

Polvadera. 


4. 
4.121 


3J» 


ALAMILLO,  8<XHlRRO  COUNTY. 


Railroad  windmill ■    M    U    2«.a'i 


106    'A    21.70     Canas 


Polvadera, 


LEMITAIl,  SOCORRO   COXTNTY 


4.sT4ar;?: 

1.0225-*:''' 


ChUH'h  8pln^ 


M    W    3«.20     106    51    25.48     Tanas.. 
'  Hocorro. 


4.2:i61» 
4.0»o2. 


LUIS   LOPEZ,  SOCORRO   COUNTY. 


Church  spire. 


Xi    59    20.78 


106    53    10.88  ;  Campana 


:  Tanas. 


MA(iDALKNA.  SOCORRO   COUNTY. 


4..V 
4  2301 


Srhoolhoii.«*o I    M    Oft    48. SO  1  107    14    2?».00     Ladronos... 

Sanders . .   . 
Railroad  wat*T  tunk j    31    07    W.a'"!  ,  107    14    40. H3     Polvadera.. 

Sanders 


4.584*-  ^ 
4.283.'-* 

4.3813  4 
4,271(>? 


rOLV.\DERA.  SOCORRO   COUNTY. 


Cliurrh  spire 31    12    26.0(»  ;  106    55    15.32 


Tt»nas.. 
Sotrorro. 


4.34317 


SAN    ANTOXK),  SOCORRO   COUNTY 


Windrnlll.  railroad  tank 33    54    a'..34     100    52    00.07     Campana. 

'  I  1  Canas 

Old  town  ohunh  spire :«    .V)    00.53  '  106    51    51.77  !  Campana. 

,  Canas 

\  \  \ 


4.10675 
4.3*VoS5 
4.20376 
4.33595 
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SOCORRO,  SOCORRO  COUNTY. 


*txr t^house  tower 

'<!  ehurch,  south  spire. 
;hool  of  Mines 


Latitude. 


34  03  20.86 
34  03  37.81 
M    03    59.25 


Longitude. 

106  53  33.80 
106  53  34.97 
106    54    12.96 


To  station— 


Canas 

Polvadera. 

Canas 

Chupadera. 

Canas 

Polvadera . 


Log.  dis- 
tance. 


Mtitn. 
4. 16612 
4.22848 
4. 16433 
4.38414 
4. 18977 
4.18700 


WATER  CANYON    (BRANCH   RAILROAD),  SOCORRO  COUNTY. 


**Uroad  tank 

34    ft-i    20.01 

107    W    46.58     Polvadera 

4.11136 

Sanders 

4.46.591 



OKI^IIOMA. 

TRIANGULATION    STATIONS. 

LINCOLN,  LOGAN,  OKLAHOMA,  AND   PAYNE    COUNTIES. 

AORA,  CHANDLER.  EDMOKD,  OUTHRIE,  MALLOH,  MESBIOX,  dUAT,  BIPLEY,  AHD 

SAO-FOX  dUADRAirOLES. 

During  the  season  of  1905  H.  H.  Hodgeson,  topographer,  extended 
riangulation  from  Wingard  and  Edmond,  stations  in  the  ninety- 
'ighth  meridian  arc  of  the  Coast  and  Geodetic  Survey,  eastward  to 
lie  Indian  Territory  line. 

Twenty-four  stations  were  occupied  and  18  points  were  located  by 
ntersections.  Positions  are  given  on  the  United  States  standard 
latum. 

cox,  NUMBER  9   COUNTY. 

This  station  is  2,400  feet  south  and  500  feet  east  of  the  closing 
corner  on  the  old  Oklahoma-Indian  Territory  boundary  line.  Said 
closing  comer  is  on  line  between  sees.  1  and  12,  T.  14  N.,  R.  6  E. 

Station  mark:  A  20-inch  post-oak  tree  having  branches  and  top 
cut  off.     Theodolite  elevated  30  feet. 

(Latitude  35»  42'  1 1.36".    Longitude  796°  37'  06.51".] 


To  station- 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


FTarepr.. 
Bufk.... 
Mesecher 


O             t               It 

23    54    00.99 
9*)    38    46.20 

O             f               ft 

203    51    30.74 
279    32    55.  «6 
327    04    58.54 

Meters. 
4.2301625 

4.1846860 

147    07    .')7.77 

4. 1519573 

AORA,  LINCOLN    COUNTY. 


On  the  highest  tim])cred  hill  in  the  SW.  J  sec.  33,  T.  17  N.,  R.  4  E., 
^n  land  of  F.  B.  Griswold,  about  1  mile  northwest  of  Agra. 
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Station  mark:  A  10-inch  black-jack  tree,  top  and  branches  cut  o 
Theodohte  elevated  20  feet. 

( Latitude  35«>  54'  14.65".    Longitude  %<»  53'  14.00".] 


To  station— 


Azlmutli.    *  I  Back  azimuth. 


Tryon . . . 
Paradiiic . 
Perkins.. 
Hound.. 
Cushing. 

Air 

TJuolc 


61    50    02.76 


134  33  53.81 

202  41  48.15 

232  54  08.27 

282  34  10.32 

334  55  53.42 


// 


241    47    22.02 


314  30  17.42 

22  45  39.42 

52  57  44.60 

102  37  40.76 

IM  50  28.37 


Log. 
distance. 


Meters. 

3.89227 

4. 

4.11 

4.40U< 

4. 

3. 

4. 


■^'A 


AtiKA   OIL  TOWER,  LINCOLN    COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  tower. 

[Latitudt'  35''  53'  47".    Lon^tude  96*»  52*  06.7".] 


To  sUtion- 


Axiniuth. 


Back  azimuth. 


Log. 
distance. 


tf 


Air 

Cnstiing. 
Agra  — 


MeUrtf. 
3.1 

3l  27641^ 


.       AIR,  LINCOLN    COUNTY. 

On  wagon-road  riglit  of  way  about  800  feet  north  of  comer  to  socs.- 
4,  5,  (S,  and  9,  T.  16  X.,  K.  5  K.,  on  highest  ground  between  sees, 
and  o. 

Station  mark:  An  iron  bench-mark  i>ost  set  3  feet  in  ground  an 
about  3  feet  from  east  fence. 

[Ljitiluilf  ri°  W  0U.37".     Longitndo  9(i**  47'  15.09".] 


Agra... 
(-a**hliij; 
Induiii.. 
IJiick... 


T<»  station  - 


.\7.imuth. 

Back  azimuth. 

1 

Log. 
di!»tanoo. 

102    37    40. 70  : 
ISl     34    2a  01 
•242     12    41.  [\5 
359    IH    5K2(i 
317    48    53.85  , 

Of// 

2H2    34    ia32 

1    34    25.79 

•a    17    50.40 

179    19    03.18 

137    51    50.(3 

^feUrs. 
a9t>4Ss7£» 
3.9541411? 
4.  1X55:*  11 
4.24S?->:*^    • 
4.05l!o232 

AVKHY,  LINCOLN    COl'NTY. 

(Not  ()cciipi«*tl.') 
German  (^hurcli  s])iro,  1  mile  east  of  Avery. 

(Ljitituclt;  .'i5''  5.T  01.7".     LongitiKlc  W  44'  (G.2".] 

To  station—  Azimuth.  Haclc  azimuth.   ■     (uJj^j^. 

_  ■ I 

liidijin !  4  058Q6 

rushing 4  01324 

Mr I I  atiS.i05 
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BUCK,  LINCOLN    COUNTY. 

About  1,200  feet  east  and  600  feet  north  of  comer  to  sees.  4,  5,  32, 

id  33,  Tps.  14  and  15  N.,  R.  5  E.,  on  highest  cultivated  ground  in 
c|^uart^r  section  belonging  to  H.  M.  Johnson. 

Station  mark:  None. 

Reference  mark:  A  bronze  triangulation  tablet  cemented  in  a  stone 
sot  flush  with  ground  at  angle  of  fence.  Theodolite  elevated  10  feet. 
True  azimuth  to  mark  240°  05'  22",  distant  267  feet. 

[Latitude  35*  4^  34.12".    Ix)ngitude  96°  AT  06.67".] 


ii*r 


To  Rtation- 


Azimiith. 


27  32  5a36 

154  fiO  2&37 

179  19  03.18 

218  11  09.19 

279  32  55.86 

335  31  3L07 


Back  azimuth. 


207  29  08.57 

334  55  53.42 

35G  18  5&26 

38  14  00.71 

99  38  4&20 

155  34  41.53 


Log. 
distanciv 


Meters. 
4.  3338131 
4.3382330 
4.2487230 
4  0761618 
4  IMCJm 
4.2981235 
3.  8577614 


CHANDLER    8TANDPIPE,  LINCOLN    COUNTY. 


(Not  occupied.) 
Station  mark:  Center  of  standpipe. 

[Latitude  36°  4l2f  22".    Longitude  96°  62'  47".] 


To  station- 


Azimuth. 


Back  azimuth.  .'     ^^f;^^ 


It 


^ 


Meters. 
.194632 
3. 92795 
4.36352 


GIRDLE,  LINCOLN    COUNTY. 


About  1,000  feet  southeast  of  corner  to  sees.  19,  20,  29,  and  30,  T. 
N.,  R.  5  E.,  on  land  belonging  to  H.  C.  Glover. 
Station  mark:  A  16-inch  (girdled)  post-oak  tree  having  top  and 
^X'anches  cut  off.     Theodolite  elevated  20  feet. 


^J^aart. 


[Latitude  35°  39^  45.98".    Tvongitude  96°  48'  09.62".] 


To  station— 


Baclc  azimuth. 


34    45    08. 32  I      214    41    54. 36 
31 S    22    47.73  I       138    26    34.70 


Log. 
di.sttinc<j. 


Meters. 
4. 1678708 
4.  UHH.3S4 
3.8577614 
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HABGBR,   LINCOLN  COUNTY. 

About  0.25  mile  southeast  of  comer  to  sees.  29,  30,  31,  and  32,  and 
600  feet  south  of  line  between  sees.  29  and  32,  T.  .13  N.,  R.  6  E.,  on 
land  of  John  Harger. 

Station  mark:  A  2()-inch  post^oak  tree  having  top  and  branches 
cut  off.     Theodolite  elevated  27.5  feet. 


Stuart. 
GircJlo. 
Buck. . 
Cox... 


[Latitude  W  33'  47.31".    Longitude  WV*  4V  39.85".] 


To  station— 


Azimuth. 

Back  aximutli. 

Log. 
diatanor. 

1 

1               O             /               // 

m    4G    38.39 
138    20    34.70 
155    34    41.53 
2M    51     30.74 

O           *              It 

266    39    38.00 

318    23    47.73 

335    31    31.07 

23    54    09.99 

Meter*. 
4.20X1290 
4.  It9rt384 
4.2981235 
4.230US25 

ME8ECHKR,    LINCOLN   COUNTY. 

About  1,500  feet  west  and  250  feet  south  of  corner  to  sees.  5,  6,  31, 
and  32,  T.  15  and  16  N.,  R.  6  E.,  on  highest  ground  in  (quarter  section 
owned  by  N.  B.  Mesecher. 

Station  mark:  A  12-inch  black-jack  tree,  the  top  and  branches  of 
which  are  cut  off.     Theodolite  elevated  27  feet. 

Reference  mark:  A  10-inch  black-jack  tree  blazed  and  marked 
**B  T  A.''     True  azimuth  to  mark  193^  23'  52",  distance  226.2  feet. 

ILatltudo  3ri«»  48'  37.W  ".     Longitude  »)"  42^  13.23".] 

ToNiutlon-  Azimuth.  Bnelc  azimuth.         i}f^' 

ML««tMncv. 

.  ._       _  _     ...       _  ^ 

Air 137    51    iiO.rvl         317    48    aJ.SA  4.0o252;t2 

Buck X«    14    00.71  '      218    11    0«.19  4.07r.UilS 

Cox :V27    04    58.  .M         147    07    57.77.  4. 151<«73 

J \ 

niKK.    LINCOLN    ('OTNTY. 

On  highest  ground  in  the  X^V.  }  sec.  23,  T.  17  X.,  R.  2  E.,  on  hay 
land  owned  bv  Daniel  McPhee.  North  line  of  I^incoln  ("ountv  is 
about  800  feet  north  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  stone  set 
flush  with  ground. 

[Lat itiKlo  .ir)"  .■•<;'  22.73".     Longitude  '.»7*>  03'  40.L>.r '.] 

Tostati<m  Azinuith.  Back  azimuth.        t|iMt^.fi«. 

_._  .  ^ 

'^       '        "              o       /        /'  ^frurs. 

K(^W 74    27    4*J.*J«)         'jr>4    23    ,'>4. 12  !  4.lJO.'»liiK0 

Tnon I ' 4.0i;7nrt72 

Perkins '      231    25    57.32          51    2S    28.59  3.9iw;i3i; 
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BAC-POX   AGENCY    WATER  TANK,    LINCOLN   COUNTY. 

(Not  occupied.) 

on  mark.     Center  of  tank. 

[Latitude  3.'>«»  40'  21.4".    Longitude  W°  ay  2fi.l".] 


To  station — 


AKimuth. 


Back  azimuth. 


Log. 
distance. 


Meters. 
3.68838 
4.11448 
4.10046 


STUART,    LINCOLN    COUNTY. 

e  SE.  i  sec.  32,  T.  13  N.,  R.  4  E.,  on  land  of  C.  A.  Stuart, 

15  feet  southeast  of  house,  which  is  on  highest  land  in  said 

.     Observation  for  azimuth  was  made  at  this  station  Novem- 

905. 

m  mark:  A  bronze  triangulation  tablet  cemented' in  stone  set 

th  ground. 

[Latitude  35°  33'  13.45".    Longitude  W  53'  42.74".] 

I 
To  station—  I 


AKimuth. 

Back  azimuth. 

Log. 
distance. 

Off/ 

207    29    08.57 
214    41     54.36 
266    39    38.00 

o          /            /r 

27    32    50.36 
34    45    08.32 
86    46    38.39 

Meters. 
4.3338131 
4. 1678708 
4.2609290 

TKYON,    LINCOLN    COUNTY. 


^n  mark :  The  center  of  steeple  on  Christian  Church  in  Tryon. 
lite  elevated  35  feet. 


[Lrttitu«lo  35°  52^  15.05".    Longitude  96°  57'  48.22".] 


To  station  - 

Azimuth.       1 

Back  azimuth. 

Log. 
distance. 

0             /                //           ' 

104    53    00.28 

o            /               // 

284    45    45.93 

Meters. 
4. 2837655 

4. 0<i70f»72 

161)    30    45.10 
241    47    22.02 

349    29    49.70 
61    50    02.70 

4.  n.'i7360 

3.8922774 

FLINN,   LOGAN    COUNTY. 

e  NW.  i  sec.  24,  T.  15  N.,  R.  2  W.  (Indian  meridian),  on 
V  of  T.  ().  Flinn,  about  800  feet  northeast  of  his  house  and 
est  ground.  This  farm  is  known  as  the  old  Holbrook  place, 
m  mark:  An  iron  ])ench-mark  post,  the  cap  of  which  extends 
3  above  ground. 
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Reference  mark:  A  10-inch  blazed  post-oak  tree  marked  "B  T  A." 
True  azimuth  from  station,  351°  36'  13",  distant  100  feet. 


[Latitude  35<>  W  00.01". 

Ix)ngltude  97<»  22^  02.3a".] 

To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Edmond 

36    41    12.41 
151     12    06.18 
194    59    05.93 
196    28    53.21 

216    37    45.79 
331    07    49.73 

15  00    12.  (» 

16  30    21.73 

Meters. 
4.1732601 

Wingard 

4.3575072 

Waliice 

4.0441422 

Short 

4.126156T 

OUTHRIK    ST.VNDPIPE,  LOOAN   COUNTY. 

(Not  occupied.) 

This  standpipe  was  also  located  by  the  Coast  Survey  in  1902. 
Station  mark:  Center  of  standpipe. 

[Latitwlo  35°  52'  38.15".     Longitude  97°  24'  40.20".] 


Wingard , 
Fllnn.... 
Wallace. 


To  station- 


Azimuth. 


/       n 


137    36    32 


Back  azimuth. 


/      // 


317    33    48 


Log. 
distance. 


Meters. 
4.01 
4.11 
3. 


LANOSTON,  LOOAN    COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  main  college  building. 

(Ljititiuh;  35°  r*/  40.7".     Longitude  97"  l.V  34.G".] 


To  station- 


Az-inuith. 


Back  azimuth.   !     jis^w. 


Short . . 


Meters. 
3.9." 
3.943i«l 
4.05.' 


KEECK,    IJXJAN    COUNTY 


In  the  SW.  \  SW.  J  sec.  20,  T.  17  N.,  R.  1  E.,  on  cultivated  lanr=^ 
bol()n»^ini^  to  II.  K.  Roece  and  on  highest  ground  northeast  of  Reece': 
house. 

Station  mark:  None. 

RofiTcnco  marks:  A  bronzo  triangulation  tablet  set  in  sandston 
rock  at  soutlieast  corner  of  II.  R.  Recce \s  house.  True  azimuth  t 
mark,  41°  52'  30'',  distance  328  feet. 
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[Latitude  aS*"  se  64.60". 

Longitude  97o  W  09.09".! 

To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

rt 

o           /              // 

75    JO    20.20 
161    54    12.39 
244    04    10.20 
254    23    54.12 
284    45    45l93 

O            f              ff 

255    24    5a66 

341    52    39.55 

64    10    29.72 

74    27    42.29 

104    53    0a28 

Metert, 
4. 1631739 

adiae 

4.1052271 

Uns 

4.2554371 

e. 

4.0051680 

on 

4.2837655 

*Tur. . . 

3.7728468 

lis;.;;...:.:...:::::.:...:::::::.:::::::::::::::: 

1 

4.1612354 

• 

1 

SHORT,  LOQAN    COUNTY. 

In  the  NE.  i  sec.  5,  T.  16  N.,  R.  1  W.,  on  cultivated  land  of  J.  J. 

ilhall;  about  800  feet  southeast  of  quarter  comer  on  north  side  of 

.d  section  and  about  300  feet  east  and  50  feet  north  of  angle  of 

blic  road. 

Station  mark:  A  bronze  triangulation  tablet  set  in  a  sandstone 

3k  and  buried  1.5  feet  in  ground. 

Reference  marks:  Iron  bench-mark  post  set  3  feet  in  groimd  in 

ice  comer  146.5  feet  north  of  station. 


[Latitude  35'»  52*  55.99".     Longitude  97°  19'  4l.  10".] 

To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Qn 

o           /              // 

16    30    21.73 

o          /            // 

196    28    53.21 

Meiers, 
4.1261567 

^Ilacc . .  

3.366u029 

nsnrd .     

115    «    39.44 
196    36    08.16 
212    40    14.60 
249    05    2a  03 
255    24    50.60 

295    43    53.93 
16    37    43.31 
32    44    1L76 
70    17    0922 
75    dO    2a  20 

4.2148<49 

•as 

4. 1747«74 

radise 

4.272d8i>7 

•Idns 

4.51o63^ 

*ce 

4.  lAiSl739 

onK 

257    53    07.90 

77    66    25l67 

3.937io96 

STRONG,  LOOAN    COUNTY. 

About  800  feet  west  of  comer  to  sees.  5,  6,  31,  aqd  32,  Tps.  16 

id  17  N.,  R.  1  E.     It  is  in  wagon-road  right  of  way  about  2.5  feet 

>rth  of  south  fence,  on  highest  ground  along  line  between  sees.  6 

id  31. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  stone  set 

ish  with  ground. 

Reference  mark:  A  spike  in  a  10-inch  black-jack  tree.     True  azi- 

uth,  270°  50'  40",  distant  48.3  feet. 

[Latitude  35*>  53'  54.78".     Ix)ngitude    7**  IJT  53.74".] 


To  station- 


Azimuth. 


Back  azimuth. 


rad 
we 


0              /                 // 

77     56     2A67 

o         /           // 

257    53    07.90 
0    49    23.66 

Use 186    48    44.56 

( 

Log. 
distance. 


Meters. 
a.  9371098 
4. 14/7844 
3.7728468 


BuU.  310—07 


-15 
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WALLACE,  LOGAN   COUNTY. 

About  1,600  feet  south  of  comer  to  sees.  7,  8,  17,  and  18,  T.  16  K, 
R.  1  W. ;  it  is  in  the  right  of  way  and  about  7  feet  west  of  north-south 
fence  on  east  side  of  right  of  way.  The  farm  of  J.  N.  Wallace  is  the 
quarter  section  to  the  west  of  this  station. 

Station  mark:  An  iron  bench-mark  post  set  3i  feet  in  the  ground. 
Theodolite  elevated  30  feet. 

[Latitude  35°  51'  4&.W.    Longitude  97"  20r  08.24".*] 


To  station— 


Fllnn 

VVingard. 
Short 


Aidinuth. 


// 


15    00    12.09 
123    50    02.73 


Back  azimuth. 


194    59    05.93 
303    44    39.08 


Log. 
distance. 


Mdert. 

4.0441422 
4.2214602 
3.9660029 


WINGARD,  LOGAN   COUNTY. 


A  Coast  Survey  station,  estabUshed  in  1902;  belong  to  the  ninety- 
eighth  meridian  net.     In  the  SW.  J  sec.  14,  T.  17  N.,  R.  3  W.,  on  land  ot 
J.  B.  Wingard,  about  5  miles  north  and  3.75  miles  west  of  Guthrie - 
Station  located  on  highest  part  of  ground,  which  is  gently  sloping. 

Station  mark:  A  12-inch  terra-cotta  pipe  set  in  cement  and  filled 
with  cement,  with  a  60-penny  wire  nail  to  mark  center;  instrumetP- 
elevated  40  feet. 

Reference  marks :  Is  in  southwest  quarter,  very  near  center  of  sec:^ 
tion,  0.94  meter  south  of  east-west  fence  and  0.50  meter  west  of  norths 
south  fence,  true  azimuth  194''  22'  03'',  distant  329.096  meters;  t 
corner  stone  of  quarter  comer  between  sees.  14  and  23,  true  azimut  - 
2°  04'  56",  distant  490.9  meters. 

[Latitude  35°  56'  47.428".    Longitude  97"  29'  20.129*.! 


To  station— 

A»muth. 

Back  azimuth. 

Cordis 

• 

o            /               // 

24Q     13    28.56 
295    43    53.93 
303    44    39.08 
331    07    49.73 
356    13    07.79 

O              /                 ff 

00    20    54.83 
115    49    39. 44 

Short 

WjtUjici^ 

123    50    02. 73 

Fliiin 

151     12    06. 18 

Edmond 

176    13    56.83 

Log. 
distance. 


Meter*. 

4.30M7Vi 

4.2i48rr'# 

4-2214^02 
4.  Vi7S072 
4.5048513 


EDMOND,  OKL.VHOMA   COUNTY. 

A  Coast  Survey  station,  established  in  1902;  belongs  to  the  ninety- 
eighth  meridian  net;  near  the  center  of  sec.  25,  T.  14  N.,  R.  3  W.,  on 
land  of  Pete  Wilderson,  at  northeast  outskirts  of  village  of  Edmond. 
The  station  is  at  east  edge  of  cultivated  field  about  100  meters  north- 
northeast  of  highest  ground  and  119.60  meters  south  of  east-west 
fence  running  to  section  corner. 
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tation  mark:  A  12-inch  terra-cotta  pipe  set  and  filled  with 
ent,  with  a  60-penny  nail  projecting  one-fourth  inch  from  top. 
odoUte  elevated  30  feet. 

Reference  marks:  In  north-south  fence,  true  azimuth  263°  11'  39^^, 
ant  79.402  meters;  to  center  of  dome  of  Normal  College,  true  azi- 
:h  70°  54'  33.9",  distant  650  meters;  to  cross  on  spire  of  Catholic 
trch,  true  azunuth  63°  29'  31.6''. 

(Latitude  35°  3^  32.111".    Longitude  97<>  27'  56.292".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

ard 

0             /                /' 

176    13    56.83 
216    37    45l79 

o         1           rt 

356    13    07.79 
36    41     12.41 

Mtieti. 
4.5048513 

4.1732601 

CORDIS,  PAYNE   COUNTY. 

>n  land  of  E.  D.  Cordis,  about  6.5  miles  northwest  of  Coyle,  in  the 
'.  i  sec.  36,  T.  18  N.,  R.  1  W.;  is  60  feet  northwest  of  highest 
ind. 

tation  mark:  A  bronze  triangulation  tablet  cemented  in  a  sand- 
le  rock  set  \\  feet  in  ground. 

eference  mark:  An  iron  bench-mark  post  set  3  feet  in  ground, 
azimuth  to  mark  169°  29'  33'',  distant  53.3  feet.     Theodolite 
^ted  20  feet. 

[Latitude  36<>  00'  40.91".     Longitude  97<>  16'  40.50".] 


To  station- 

Azimuth. 

Baclc  azimuth. 

-      Log. 
distance. 

o           /              // 

16    37    43.31 

09    20    54.83 

256    09    58.82 

196    36    03.16 

240    13    28.56 

76    12    16.03 

Meters. 
4. 1747474 

rd 

4.3084791 

tflp 

3.7793720 

4. 1612354 

CU8H1NG,  PAYNE   COUNTY. 


bout  1  mile  southwest  of  Cushing  and  1,000  feet  south  of  comer 
>cs.  4,  5,  8,  and  9,  T.  17  N.,  R.  5  E.;  the  station  is  on  wagon-road 
b  of  way  about  3  feet  from  west  fence. 

ation  mark:  A  bronze  triangulation  tablet  cemented  in  stone  set 
I  with  the  ground. 


[Latitude  35°  58'  01.21".     Longitude  96°  47'  05.24".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

• 

O             /                // 

1    34    25.79 
52    57    44.69 

96  M  m.hi 

182    07    52.34 
195    40    32.05 
277    54    06.35 

181     a4    20.01 

232    54    08.27 

276    26    54.38 

2    08    06.82 

15    43    03.20 

07    50    ia32 

MeXeti. 
3.9541412 

4.0638806 

18 

4.2693782 

I 

4.2186733 

4.3755682 

4.1284832 
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GUSHING   OIL  TOWER,  PAYNE   COUNTY. 

(Not  occupied.) 


Station  mark:  Center  of  tower. 


[Latitude  35*»  58'  47.3".     Ix)ngitude  96<»  4ff  52.0".] 


To  station— 

Azimuth. 

Or// 

Back  azimuth. 

Log. 
distance. 

Air 

o            /               // 

Metm. 

401829 

Indian 

112673 

Gushing 

a.  16353 

GUSHING,    CHRISTIAN    CHURCH   SPIRE,    PAYNE   COUNTY 

(Not  occupied.) 

Station  mark :  Center  of  spire. 

[Latitude  350  58' 62.2".    Longitude  96*  46' U.l".] 


To  station- 

Azimuth. 

Back  azimuth. 

Air  

0      /        // 

0      /        // 

Indian 

Gushing 

Log. 
distance. 


MdtTi. 

4.(»*X3 
3.3ir^ 


INDIAN,    PAYNE   COUNTY. 


On  a  bare  knoll  about  800  feet  west  and  200  feet  north  of  center  c^' 
sec.  14,  T.  17  N.,  R.  6  E.,  about  600  feet  northwest  of  the  house  c:^^ 
J.  M.  Branstetter,  on  land  belonging  to  an  Indian. 

Station  mark:  An  iron  bench-mark  post  set  3  feet  in  the  ground. 


[Latitude  35"  57'  00.92".    Longitude  96°  38'  13.95".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Air 

o            /               // 

62    17    59.40 
97    59     18.32 

Off/ 

242    12    41.95 
277    54    06.35 

Meters. 
4. 18553R1 

Cushinc -  - 

4.1284832 

MOUND,    PAYNE    COUNTY. 


Near  the  center  of  northernmost  of  two  bare  mounds  known  as 
Twin  Mounds,  in  the  SW.  }  sec.  16,  T.  19  N.,  R.  5  E. 

Station  mark :  A  bronze  triangulation  tablet  cemented  in  stone  set 
Hush  with  ground. 


[Latitude'  SO**  06'  57.65".    Longitude  96o  46'  40.64".] 
To  .station- 


Azimuth. 


B^skarimuth.  I     <iiiS». 


// 


Gushing I  2  08  06.82 

Agra 22  46  39.42 

Perkins 52  57  34.40 

Quay 222  30  48.31 


182  07  52.34 

202  41  48.15 

232  50  06.05 

42  33  06.21 


Meter  t. 

4. 2186733 
4.4064795 
4.37B6537 
3.9336807 


OKLAHOMA. 
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PARADI8E,    PAYNE   COUNTY. 


In  the  southeast  corner  of  the  NE.  \  sec.  20,  T.  18  X.,  R.  1  E. 
CXndian  meridian),  about  800  feet  north  of  south  line  and  600  feet 
'wrest  of  east  line  of  quarter  section,  and  on  highest  point. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  stone  set 
flush  with  ground. 

Reference  mark:  Spike  in  8-inch  blazed  black-jack  tree  which  bears 
northwest,  distant  89.5  feet. 

[latitude  36°  or  27.53".    Longitude  97°  12'  47.16".] 


To  sUtion— 

Azimuth. 

1 

Back  azimuth. 

Log. 
distance. 

Stroiur 

ghoi^::::::: 

CprdUi 

jerkins 

Agra 

6    40    23.66 

32    44    11.76 

!        76    12    16.03 

1      281    50    56.00 

186    48    44.56 
212    40    14.60 
256    00    58.82 
101    58    48.05 

Meters. 
4.1477843 
4.2726807 
3.77»3ri0 
4.3137085 
4.5089620 

i 

PERKINS,    PAYNE   COUNTY. 


This  station  is  the  top  of  chimney  of  Union  schoolhouse  in  district 
No,  55,  4  miles  northeast  of  Perkins,  in  the  southeast  comer  of  the 
SW.  I  sec.  33,  T.  18  N.,  R.  3  E. 

Station  mark:  Center  of  chimney.     Theodolite  elevated  30  feet. 


[LaUtude  35«  50'  00.60".    Longitude  06<>  SO'  22.64".] 


To  station— 

Azimuth. 

Back  azimuth. 

Log. 
distAncc. 

Phee 

51    28    28.50 
64    10    20.72 
70    17    00.22 
101    58    48.05 
232    50    06.05 
276    26    54.38 
314    30    17.42 
340    20    40.70 

231    25    57.32 
244    04    10.20 
240    05    20.03 
281    50    56.00 
52    57    34.40 
06    34    07.57 
134    33    53.81 
160    30    45.10 

Meters. 
3.0166136 

Reece 

4.255^3^1 

Short 

4.5106380 

Paradise 

4.313^085 

Mound 

4.3'^86537 

CushinK 

4.2603782 

A^a.^  : 

4.112(»23 

Tiyon 

4.1137360 

PERKINH,   TALLEST  CHURCH   SPIRE.    PAYNE   COUNTY. 

(Not  occupied.) 

Station  mark:  Center  of  spire. 

[Latitude  35°  58'  33.1".    Longitude  07*»  02'  04.4".] 
To  station—  Azimuth.  Back  azimuth 

'  O  /  //  O  t  ft 

Pbee ' ' 

Perkins 

Roeoe 


Log. 
dlsti^nct' 


Meters. 
3  6-032 
3  62300 
4.1426H 
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PRIMARY    TRIANGTTLATION    AND    PRIMARY    TRAVERSE. 


QUAY,   PAWNEE   COUNTY. 

On  bare  point  of  ridge  about  0.75  mile  north  of  Quay,  in  the  ] 
sec.  36,  T.  20  N.,  R.  5  E.,  about  200  feet  west  of  north-south  i 
road. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
limestone  rock  set  flush  with  ground. 


[Latitude  36°  W  22.87".    Longitude  96°  42'  48.62".] 


To  station- 


Gushing. 
Mound . . 


Azlmutii. 


15    43    03.20 
42    33    05.21 


Back  azimuth. 


195    40    32.05 
222    30    48.31 


I 
dial 

Mi 

4 

3 


PRIMARY   TRAVERSE. 


LOGAN    COUNTY. 


OXTTHRIE  aUAORANOLE. 


The  following  are  results  of  a  primary-traverse  line  between 
gard  triangulation  station  (a  station  of  the  Coast  Survey,  1903 
the  Guthrie  standpipe   (an  intersected  point  of  the  Coast  Su 
1903),  run  by  H.  H.  Hodgeson,  topographer,  in  1905.     Positioi 
based  on  the  United  States  standard  datum. 


Geographic  positions  in  Guthrie  quadrangle. 


station. 


Wingard  triangulation  station,  T.  17  N..  H.  3  W.,  in  SW.  \  sec.  14,  on 
property  of  J.  B.  Wingard,  about  5  miles  north  and  3.75  miles  west 
of  Guthrie 

T.  17  N.,  Ii.3  W.,  corner  sees.  13.  14.  2J,  and  24 

T.  17  N.,  Rs.  2  and  3  W.,  corner  sees.  13,  18,  19,  and  24 

T.  17  N.,  Rs.  2  and  3  W.,  corner  sees.  19,  24,  25,  and  30 

T.  17  N.,  R.  2  W.,  on  line  between  sees.  19  and  30,  south  of  road.  2  fwt 
west  of  Mort  Carey's  mall  box.  Iron  post  stamped  "  Prim.  Trav.  Sta. 
No.  17" 

T.  17  N.,  R.  2  W.,  corner  sees.  19,  20,  29,  and  30 

T.  17  N.,  R.  2  W.,  comer  sees.  20.  21.28.  and  29 

Center  of  track  between  two  spurs  of  Santa  Fe  bridge  over  l  immarron 
River 


CiUthrle  astronomic  pier,  located  In  "Government  acre,"  51.4  feet 
south  of  building  hue  on  Oklahoma  avenue  and  UG.o  feet  east  of 
building  line  on  Second  street;  geographic  position  of  pier  by  astro- 
nomic observations  by  S.  S.  Gannett,  1892 

By  this  traverse  ( United  States  standard) 

Guthrie  standpipe 


Latitude. 


33 

56 

47.428 

:13 

56 

31.60 

35 

56 

31.40 

35 

55 

39.30 

35  55  38.90 

35  55  39.20 

35  55  38.80 

•J*)  «>4  Or).  «jU 


35  .52  42.22 
35  52  39.74 
3.5  52  38.10  ; 


Long 


97  2 

97  2 

97  2 

97  2 


97  2 
97  2 
97    2 


97    2 


97 
97 


2 
2 


DIVISION. 
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PRIMARY   TRAVERSE. 

BOWIE,     CASS,     FASSIS,     GREOO,     UARRISOX.     LAMAR.     MARION.     RED 
RIVER,  TITUS,  AXD  UPSHUR  COUNTIES,  TEX.:  CADDO   PARISU.    LA. 

CL4KK8VILLS,  OHMSB,  JKTRBIOV,  HOUST  FLEA8AVT.   MOmiT  YSBJTOH.   PAEIS.    8HAW- 

JAaTOWJ.  An>  TKXAKXAVA 

An  area  of  about  5,000  square  miles  in  the  northeastern  part  of 
T'exas  was  controUe<l  during  the  winter  and  spring  of  1904-5  by 
Sledge  Tatum,  topographer,  who  ran  a  primary-traverse  line  597 
^Tiiles  in  length.  The  line  started  from  a  point  at  Texarkana  pre- 
'v^iously  located  by  primary  traverse  and  was  run  approximately  along 
r^arallels  and  meridians  bordering  30-minute  quadrangles,  and  was  tied 
^o  triangulation  station  Goodland,  Choctaw  Nation,  Indian  Territory. 
I^ositions  are  given  on  the  UnUed  States  standard  datum. 

CLARK8VILLE   QUADRANGLE    (RED    RIVER   AND   LAUREL   COUN~TIES.TEX.). 

^^^^^tographic  positions  along  Texas  and  Parific  Railway  between  Clarksville  and  Paris, 


SUtion. 


^^rksTttle,  street  croning  at  west  end  of  station 

HUepostes 

Milepost  M,  50  feet  north  of  center  of  track,  iron  pttst  suniped  "Prim. 

Trav.su.  No.  11" 

Water  tank 

Mllepost  67 

Bagwell,  50  feet  from  center  of  track,  street  crossing  at  west  end  of 

station,  south  of  track,  east  edge  of  road,  iron  post  stamped  "  Prim. 

Trav.Sta.  No.27" 

Road  crossing 

Mllepost  70 

Road  crossing,  50  feet  north  of  center  of  track,  east  (>dgi>  of  road,  iron 


post  stamped  "  Prim.  Trav.  Sta.  No. 
cnoo" 


Scnoolhouse,  road  crossing  at. 

Mllepost  73 

Detroit  8tatlon,at  road  crossing,  east  end  of  .i  ron  p<^>st  stampt^l  "  Prim,  i 

Trav.  Sta.  No.  50" 

Mllepost  75 

Mllepost  76,  50  feet  south  of  track,  iron  post  stamped  "Prim.  Trav.  ' 

Sta.  No.  57" 

Mllepost  77 ' 

Road  crossing,  50  feet  north  of  center  of  track,  west  of  road,  iron  post  > 

sUmped  " Prim.  Trav.  Sta.  So.es" 

Road  crossing ' 

Road  crossing I 

Blossom  station,  Iron  post  3(M)  feet  east  of.  stamped  "  Prim.  Trav.  Sta.  ' 

No.  72" 

Mllepost  82,  road  crossing 

Mllepost  83 

Road  crossing 

Mllepost  85 


Reno  flag  statloi^  road  crossing,  .70  feet  from  center  of  track,  north 
edge  of  right  of  way,  east  erjge  of  road,  iron  po.nt  stamped  "  Prim. 
Trav.su.  No.  90" 

Road  crosring 

Road  crossing 

Road  crossing 

Water  Unk,  road  crossing 

Milepost  90 

Paris,  Texas  and  Pacific  Rwv.  station 

Paris,  crossing  of  Texas  and  Pacific  Rwy.  and  St.  Louis  and  San  Fran-  ' 
Cisco  R.  R ' 


]^ 

titu 

de. 

Longitu 

C     ' 

de. 

0 

/ 

#/ 

n 

33 

37 

00.9 

9l') 

W 

OS.  4 

33 

37 

M.li 

Mo 

(M 

5S.3 

33 

38 

Zi.S 

».-. 

(>5 

.50.  S 

33 

38 

.W.9 

95 

()6 

55.4 

33 

39 

28.3 

9.-> 

(1^ 

36.9 

33 

39 

45.6 

95 

09 

40.9 

33 

39 

49.4 

95 

11 

04.6 

33 

39 

48.1 

9.-> 

11 

42.1 

33 

39 

46.6 

9l"> 

12 

40.4 

33 

39 

48,4 

95 

14 

09.6 

33 

39 

TiO.O 

95 

14 

47.2 

33 

39 

44.0 

95 

15 

.57.2 

3:j 

39 

:«.9 

,   95 

16 

.5.3.0 

33 

39 

36.1 

95 

17 

5.5. 2 

33 

39 

M.6 

95 

IS 

.57. 1 

33 

39 

31.4 

a=» 

JO 

4.3.1 

33 

.19 

.13.0 

9.> 

21 

43. 2 

33 

39 

37.0 

95 

•>» 

;*2.5 

33 

39 

.39.0 

95 

'23 

U).6 

3.'i 

39 

36.8 

95 

24 

10.0 

33 

39 

.^1.7 

ft5 

25 

12.2 

Xi 

39 

.33.0 

95 

•26 

03.4 

33 

39 

30.6 

9.5 

•>- 

14.8 

33 

39 

30.1 

95 

27 

45. 5 

33 

39 

26.5 

95 

2S 

3S.7 

33 

39 

10.9 

95 

2'.» 

27.5 

33 

38 

.j6.6 

95 

M 

12.4 

33 

38 

49.2 

95 

W 

.VK.  2 

33 

38 

.')6.9 

95 

•.'•"> 

17.7 

33 

39 

01.7 

95 

;a 

24.4 

33 

38 

55.8 

95 

.-M 

07.3 
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Geographic  positions  along  highttxtys. 


Station. 


Latitude. 

Longitude. 

O            /                 ff 

33    37    00.9 
33    34    34.7 
33    33    22.0 
33    32    38.5 
33    32    07.2 
33    31    27.2 

95    03     C8.4 
95    02    4&5 
95    02    54.9 
95    03    09.5 
95    03    14.3 
95    03    12.2 

Clarksville  station,  street  crossing  at  west  end  of 

Station  15,  Ironpost  stamped  **  Prinr.  Trav.  Sta.  No.  15  " 

Stanley  post-oftfce 

Mail  box  26 

Iron  post  at  east  side  of  road  stamped  "  Prim.  Trav.  Sta.  No.  29" 
Albert  Bullock's  mail  box 


GILMER  QUADRANGLE  (CAMP,   CASS,  MARION,  HARRISON,  GREGG,  AND   UPSHUR 

COUNTIES,  TEX.)- 

Geographic  positions  along  Missouri,  Kansas  and  Texas  Railway  between  DangerJUld 

and  Lasater. 


station. 


Latitude. 


Hughes,  also  called  HuKhes  Spring,  Cass  County.  Coast  and  Geodetic 
Survey  bench  mark,  the  west  face  of  a  brick  biuiding  owned  by  T.  B. 
Keaster,  in  new  part  of  building,  in  double  column  where  the  old  and 
new  parts  join,  11  paces  from  the  northwest  comer  of  the  building.  In 
the  twenty-first  tier  of  brick  above  the  concrete  sidewalk,  copper 
bolt 

Dangerfield,  tablet  in  court-house 

Road  crossing 

Road  crossing : 

Milepost  812 

South  edge  of  right  of  way,  east  edge  of  road,  in  angle  of  fence,  iron 
post  stamped  •Prim.  Trav.  Sta.  No.  210" 

Road  crossing  at  Pattengiil  flag  station 

Milepost  218 

Milepost 

Road  crossing 

Avinger,  southeast  edge  of  station.  Iron  post  stamped  "  Prim.  Trav. 

■  Sta." 

Avinger,  Cass  County,  Coast  and  Geodetic  Survey  bench  marlc,  26 
paces  north  of  old  track,  19  paces  west  of  old  station,  2  telegraph 
poles  east  of  milepost  817,  12  paces  north  of  public  road  paraUeHng 
railroad,  limestone  post ♦. 

Marion-Cass  county-line  post , 

At  private  road  crossing,  north  edge  of  right  of  way,  cast  edge  of  road, 
iron  post  stamped  **  Prim.  Trav.  Sta.  No.  244  " 

Milepost  821 

Orrs  flag  station,  road  crossing 

Road  crossing 

Lasater,  Marion  County,  Coast  and  Geodetic  Survey  bench  marlc,  9 

{)aees  north  of  old  abandoned  grade,  35  paces  north  of  new  track,  10 
eet  east  of  second  telegraph  pole  (old  line) ,  west  of  platform  used  as 
station,  44  paces  west  of  railroad-crossing  sign  at  road  crossing,  lime- 
stone post 


o  /  // 

32  59  51.4 

33  01  53.3 
32  59  43.5 
32  50  37.4 
32  57  55.3 


32 
32 
32 
32 
32 


57 
56 
55 
54 
54 


•13.2 
17.7 
39.5 
52.4 
14.8 


32    54    0L9 


32    53    30.2 
32    52    46.2 


32 
32 
32 
32 


52  09.9 

51  15.4 

60  32.9 

50  16.7 


32    50    05.0 


Longitude. 


tr 


94  37  52-<5v 

94  43  19. 4C 

94  36  42.4© 

94  38  24.  ** 

94  35  16-^ 


94  34  31.  *Ji 

94  34  12-  ^; 

94  34  00.  £i 

94  33  35-  •^*' 

94  33  31. 


-^0 


94  33  25. 


94  32  46. 

94  32  16. 

94  31  43. 

94  31  45. 

94  31  29. 

94  30  3:). 


^S» 


-51 


94  30  U 


Geographic  positions  along  Texas  and  Pacific  Railway,  milepost  15  to  Big  Sandy. 


Station. 


Milepost  76,  1,950  feet  west  of.  road  crossing 

Milepost  77,  road  crossing  2,(X)0  feet  west  of 

Hallsville,  1,00()  feet  east  of  station,  street  crossing,  east  of  road,  24  feet 

south  of  railroad,  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  137"... 
Lansing  flag  station.  30  feet  north  of  track  at  west  edge  of  road.  Iron 

post  stamped  "Prim.  Trav.  Sta.  No.  149" 

Road  crossing  1 ,000  feet  west  of  milepost  85 

Milepost  87,  750  feet  west  of.  private-road  crossing 

Longview  Junction,  30  foet  west  of  station,  street  crossing 

Cattle  guard  west  of  section  house,  west  side  of  guard.  21  feet  west  of 

track,  iron  post  stamped  "Prim.  Trav.  Sta." 

Willow  Springs  flag  station,  roiid  crossing 

Road  crossing  at  sawmill.  CnstlelH^rg's  spur 

Camps  flag  station,  road  crossing.  40  feet  north  of  track  at  west  side 

of  road,  ironpost  sUimped  "Prim.  Trav.  Sta.  No.  201" 


Latitude. 


32  30  33.6 

32  30  27.9 

32  30  14.9 

32  30  27.0 

32  30  14.1 

32  30  07.5 

32  29  38.4 

32  29  45.2 

32  30  11.5 

32  30  11.6 

32  30  15.3 


Longitude 


94    30 
94    31 

94    34 


13.6 


94  37       ^3.4 

94  .*»       JTO 

94  41      12.2 

94  43  45.  r 

94  44  42.  S 

94  47  43.2 

94  49  05.3 

94  5i  19.9 


TEXAS^ — LOUISIANA. 
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TOtUians  along  Texas  and  Pacific  Railway y  milepost  75  to  Big  Sandy — Cont'd. 


Station. 


f  at  sawmill  and  spur 

treet  crossing,  60  feet  east  of  station 

140  feet  west  of,  26  feet  south  of  track,  Iron  post  stamped 

V.  Sta.  No.  221" 

tation,  cattle  guard  100  feet  west  of  road  crossing  at, 
I  of  track,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  233". 

500  feet  east  of,  road  crossing 

3ssing  of  Texas  and  Pacific  Rwy.  and  Cotton  Belt  Route. 


Latitude. 


32  30  41.4 

32  31  12.8 

32  32  04.8 

32  32  14.8 

32  33  29.2 

32  34  20.8 

32  34  53.3 


Longitude. 


94  53  17.2 

94  54  .38.8 

94  56  41.4 

94  56  58.7 

95  00  43.2 
95  03  33.2 
95  06  32.4 


!c  positions  along  St.  Louis  Southwestern  Railway,  Big  Sandy  to  Pittsburg. 


station. 


Latitude. 


%  32  feet  east  of  track,  in  angle  of  fence  ^t  north  side  of 

,  iron  post  stamped  "Prim.  Trav.  Sta.  255" 

station,  road  crossing  at  siding 


// 


I,  32  feet  east  of  track,  south  edge  of  road,  Iron  post 
^rim.  Trav.  Sta.  No.  295" 


station,  530  feet  northe-ast  of  mail  crane,  road  crossing.. 
f  station,  road  crossing 


?  south  of,  milepost  511,  road  crossing,  36  feet  west  of 
1  edge  of  road,  iron  post  stamped  "Prim.  Trav.  Sta. 


crossing  at  north  end  of  station 

r  at  switch  stand 

tation,  road  crossing  north  of,  30  feet  west  of  track,  at 

,.  iron  post  stamped  "Prim.  Trav.  Sta" 

t  north  of  station,  road  crossing 

ition,  fiOO  feet  south  of,  38  fwt  west  of  track,  at  cattle 
post  stamped  **Prim.  Trav.  Sta." 


:  at  church 

r,  40  feet  west  of  track  and  north  of  road,  iron  post 

^rim.  Trav.  Sta." 

:  north  of  water  tank 

)ssing  of  Missouri,  Kansas  and  Texas  and  St.  Louis 
rn  Rwys 


32 
32 
32 


35    03.0 

37  32.9 

38  32.2 


32  38  49.3 

32  39  45.4 

32  40  55.2 

32  42  27.7 


32 
32 
32 


43  05.3 
43  49.7 
47    04.8 


32  47  22.5 

32  48  29.4 

32  50  36.3 

32  51  47.5 

32  53  22.9 

32  55  26.2 

32  57  27.3 

32  59  47.7 


Longitude. 


95  06  15.1 

95  03  48.8 

96  02  23.7 

95  02  06.3 

95  01  02.9 

94  59  09.9 

94  57  22.8 


94  56  47.6 

94  56  53.0 

94  57  21.0 

94  57  28.0 

94  57  36.2 

94  58  13.7 

94  58  10.0 

94  58  01.9 

94  58  16.9 

94  57  65.7 

94  58  08.8 


ISOX    QUADR.WCJLK  (CA88,  JEFFERSON,  AND  MARION    COUNTIES,  TEX.). 

positions  along  Missouri,  Kansas  and  Texas  Railway  between  Amnger  and 

Jefferson. 


Station. 


Latitude. 


:  at  milepost i 

orth  edge  of  right  of  way  and  east  edge  of  road,  stamped  ', 
V .  S  ta .  N  o .  2.S2  " I 


arion  County,  Tex.,  Coast  and  Geodetic  Survey  bench 
it  west  of  and  across  track  from  switch  stand  at  west 
I,  between  thrld  and  fourth  telegraph  poles  east  of  mile- 
paces  north  of  track,  in  an  angle  formed  by  right-of- 

id  fence  crossing  railroad,  limestone  post 

Ing,  south  edgi*  of  right  of  wav,  east  edge  of  road,  iron 
•d  "Prim.  Trav.  Sta.  No.  .U?"'. 


:  at  milepost  KM I 

'xas  Pacific  k \vy 

rion  County,  Coast  and  (ieodetio  Survey  bench  mark,  ' 
of  telegraph  pole  just  opposite  the  Missouri,  Kansas  ' 
,wy.  station,  almost  in  line  with  east  end  of  building  and  | 
th  of  track,  limestone  post 


32    49    15.1 

32    49    00.7 
32    48    41.2 


32  47  19.9 

32  47  09.6 

32  46  45.3 

32  46  07.4 

32  45  53.4 


32    45    31.8 


Longitude. 

94    29    01.3 

94    27    33.0 
94    26    12.4 


94  25  01.5 

94  23  03.0 

94  22  23.8 

94  21  47.6 

94  21  19.9 


94    20    38.4 


{ 
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Geographic  positions  along  Texas  and  Pacific  Railway  between  Marshall  and  Bi 


station. 


Marehali,  railroad  junction  and  street  crossing  under  tracks 

Milepost  65 

Road  crossing *. 

Road  crossing 

Woodlawn,  street  crossing  60  feet  south  of  station 

Private-road  crossing  at  section  house 

Milepost  55. 1J800  feet  north  of,  road  crossing 

Road  crossing 

Milepost  63 

Road  crossing 

Private-road  crossing,  at  west  edge  of  right  of  way,  north  edge  of 

road,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  346" , 

Milepost  47 

Road  crossing,  west  edge  of  right  of  way,  south  edge  of  road,  iron 

post  stamped  "Prim.  Trav.  Sta.  No.  362" 

Milepost  43 

Rokd  crossing 

Lodi,  street  crossing  near,  east  edge  of  right  of  way,  south  edge  of 

road,  In  angle  of  fence,  iron  post  stamped  "Prim.  Trav.  Sta.  No. 

379" * 

Milepost  41 

Milepost  40 

Road  crossing,  west  edge  of  right  of  way.  south  edge  of  road,  iron 

Rost  stamped  * '  Prim.  Trav.  Sta.  No.  398" 
dare  station 

Station  No.  411  and  also  station  No.  527  of  Malta-Kildare  line 

Kildare  station.  0.5  mile  north  of 

Road  crossing,  600  feet  north  of  milepost  36,  iron  post  stamped  '  *  Prim. 

Trav.  Sta.  No.  4" 

Milepost  35 

Milepost  34 

Water  tank 


Latitade. 

Lodi 

o 

/ 

»t 

o 

32 

33 

05.2 

94 

32 

34 

25.8 

94 

32 

38 

07.8 

94 

32 

30 

07.6 

94 

32 

40 

02.1 

94 

32 

40 

29.6 

94 

32 

43 

00.0 

94 

32 

43 

56.4 

94 

32 

44 

22.0 

94 

32 

46 

08.6 

94 

32 

47 

35.1 

94 

32 

48 

30.2 

94 

32 

50 

20.4 

94 

32 

51 

42.6 

94 

32 

52 

19.6 

94 

32 

52 

34.1 

94 

32 

53 

19.7 

94 

32 

54 

09.1 

U4 

32 

55 

01.6 

94 

32 

56 

27.9 

94 

32 

56 

45.1 

94 

32 

56 

45.1 

94 

32 

57 

17.9 

94 

32 

57 

67.5 

94 

32 

58 

40.8 

94 

32 

50 

42.3 

94 

Geographic  positions  along  highways. 


Station. 


Tom  Dodo's  mail  box 

Road  to  right 

Crossroads 

Kildaro  public  school,  northeast  corner  of  building  lot 


Latitude. 

Lon( 

0     /       // 

32  58  15.4 
32  58  00.2 
32  57  05.1 
32  56  40.2 

o 

94 
94 
94 
94 

Geographic  positions  along   Texas  ami  Pacific  Railway,  Louisiana- Texas  State 

Marshall  to  mikpost  75. 


Station. 


latitude. 


Missouri,  Kansas  and  Texas  Rwy.  crossing.  40  foot  south  of  tnick. 

1,000  feet  cast  of  crossing,  iron  post  stamped  "  rriin.  Trav.  Sta.  No. 

77" 

Waskom  station,  200  feet  east  of,  street  crossingl 

Milepost  344,  road  crossing 

Jonesvillo,  400  feet  east  of  station,  street  crossing 

Road  crossing  1.5  miles  west  of  Jonesvillo, ,%  feet  south  of  track,  west 

edge  of  roan,  iron  post  stamped  * '  Prim.  Trav.  Sta.  No.  S5" 

Road  crossing 

Road  crossing 

Road  crossing 

Scottsville  flag  station,  road  crossing 

Road  crossing,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  27" 

Road  crossing 

Milepost  359,  300  feet  east  of,  road  crossing 

Road  crossing,  at  first  telegraph  pole  east  of  niilei)09t  ()8.     I{(^fon'nc(> 

mark:  An  iron  post  40  feet  south  of  track  at  east  side  of  road,  stamped 

"Prim.  Trav.  Sta.  89" 

Abner  flag  station;  road  crossing,  40  feet  north  of  track  on  west  side 

of  road,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  193" 

Road  crossing  at  milepost  73 

Road  crossing  0.25  mile  west  of  milepost  75 


32 
32 
32 
32 
32 
.32 
32 
.32 


30 
30 
30 
31 
32 
32 
32 
33 


03.1 
06.5 
47.2 
20.2 
16.8 
31.3 
45.2 
15.3 


32  32  52.5 

32  30  38.2 

.32  30  28.2 

.32  ,30  57.1 


I^n{ 


32  28  34.9 

32  28  48.1 

32  29  03.3 

32  29  52.7 


94 
94 
94 
94 

94 
94 
94 
94 
94 
94 
94 
94 


94 

94 
94 
94 
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ODNT  PLEASANT  QUADRANGLE    (bOWIE,    CASS,    MORRIS,    AND  TITUS    COUNTIES,    TEX.). 

Geographic  pontions  along  highvxtySy  Malta  to  Sirmns, 


Station. 


Road  to  right 

Crossroads 

Crossroads  (dim) 

Simms  post-oflSce,  crossroads,  6  miles  from 

Bridge 

Anderson  Creek,  bridge  over 

Sam  Linsey's  house 

John  Harris's  house,  iron  post  600  feet  west  of,  stamped  "Sta.  No.  94" 

Road  to  right 

Sunms  post-ofiQoe,  road  to  left,  400  feet  east  of 

Bridge 


Latitude. 


33  28 

3b  27 

33  27 

33  26 

33  25 

33  24 

33  23 

33  22 

33  21 

33  20 

33  19 


10.2 
3a6 
00.2 
01.4 
13.3 
0&6 
19.5 
47.6 
18.1 
50.1 
28.1 


Ix)ngiti]dc. 


94  31 

94  31 

94  31 

94  31 

94  31 

94  31 

94  31 

94  31 

\«4  31 

94  30 

94  30 


49.3 
41.2 
38.0 
38.0 
35.1 
34.1 
24.8 
I&8 
13.3 
29.8 
01.1 


Geographic  positions  along  cotton-belt  route  near  Bassett. 


Station. 


Road  crossing. 
lfilepost449... 
Banctt  station 
Road  south 


Latitude. 

Longitude. 

Off* 

33    19    00.6 
33    18    34.4 
33    18    42.9 
33    18    3L1 

Of              ft 

94    29    42.4 
94    32    O&l 
94    33    46.5 
94    34    13.2 

Geographic  positions  along  highways. 


station. 


Signboard,  "Bassett  4  miles" 

SuJphur  River,  north  bank  of  county  line 

Fence,  comer  of 

MUepost,  "21  miles  to  Linden  " 

Bryans  Mill  post-office,  0.25  mile  north#lest  of,  iron  post  stamped 
"Prim.  Trav.  Sta.  248" 

ALONG  WEST  EDGE  OF  QUADRANGLE. 

Qroenhill  post-offlce 

Pajme's  store,  iron  post  stamped  "Sta.  No.  178" 

W.  W.  Smith's  house,  500  feet  south  of,  east  edge  of  road,  iron  post 

stamped  "Sta.  No.  193" 

Mount  Pleasant,  2  miles  north  of,  700  feet  north  of  creek  bridge,  east 

edge  of  road,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  215' 

Mount  Pleasant  court-house,  tablet 


Latitude. 


// 


.'{3  16  UO 

3:<  16  06.7 

33  15  31.4 

33  15  22.8 

33  14  15.2 


33  15  32.4 

33  14  58.8 

33  13  17.2 

33  11  14.8 

33  09  23.0 


Longitude. 


94  31  51.0 

94  31  47.4 

94  31  17.6 

94  30  55.6 

94  30  05.4 


94  50  59.8 

94  50  49.5 

94  5H  20.7 

94  58  21.7 

94  58  10.1 


Geographic  positions  along  St.  Louis  Southwestern  Railway  between  Mount  Pleasant 

and  Pittsburg. 


Station. 


St.  Louis  Southwestern  Rwy.,  street  crossing 

Road  crossing 

On  west  edge  of  right  of  way  and  north  side  of  road,  road  crossing, 

iron  post  stamped  * '  Prim.  Trav.  Sta.  No.  12" 

Road  crossing 

West  edge  of  right  of  way,  50  feet  west  of  track  at  gate,  iron  post 

stamped  "Prim.  Trav.  Sta.  No.  24" 

Cvpiess  flag  station,  road  crossing  at  section  house  300  feet  north  of . 
North  rtde  of  road,  east  edge  of  rignt  oi  way.  iron  post  stamped ' '  Prim. 

Trav.  Sta.  No.  37" 

Road  crossing 

Milepost490 

On  west  edge  of  right  of  way,  iron  post  stamped  * '  Prim.  Trav.  Sta.  No. 

50" .:. 

Pittsburg,  crossing  of  Missouri,  Kansas  and  Texas  and  St.  Louis 

Southwestern  Rwys 


Longitude. 


O  ' 

94  58 

94  58 

94  58 

94  58 

94  58 

94  58 

94  58 

94  58 

94  58 

94  58 

94  56 


08.3 
24.5 

26.0 
15.1 

07.8 
08.7 

19.7 
15.5 
08.6 

07.7 

06.8 
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Geographic  positions  along  Missouri,  Kansas  and  Texas  Railway  between  Pittsburg    ci7y< 

Hughes. 


Station. 


latitude. 


Longitisde 


Pittsburg,  Camp  County,  0.25 -mile  west  of  station,  on  concrete  arch 
culvert  of  Missouri,  Kansas  and  Texas  Hwy.,  GO  fei>t  north  of  water 
tank,  1  telegraph  pole  east  of  milepost  780,  top  of  coping  to  north  side, 
copper  bolt 

Milepost  789,  private  road  crossing  100  feet  north  of,  north  of  track  on 
edge  of  right  of  way,  iron  post  stamped  *  *  Prim.  Trav.  Sta  " 

Flag  station,  road  crossing 

Camp-Titus  county  line,  50  feet  south  of  track,  iron  post  stamped 
*  *  Prim.  Trav.  Sta.  No.  75" 

Milepost  793 

150  feet  east  of  road  crossing  on  south  edge  of  right  of  way.  Iron  post 
stamped  "Prim.  Trav.  Sta.  No.  93" 

Carson-Titus  county  line,  Coast  and  Geodetic  Survey  bench  mark,  15 
paces  south  of  track,  in  an  angle  of  fence  on  west  side  of  road  crossing, 
7  tcl^raph  poles  west  of  station,  5  feet  from  south  and  east  fences, 
limestone  post  36  by  6  by  6  inches 

Milepost  798 

South  edge  of  right  of  wav,  cast  edge  of  road,  iron  post  stamped 
"Prim.  Trav.  Sta.  No.  11^" 

Road  crossing 

Road  crossing 

Dangerfleld,  tablet  In  court-house 

Road  crossing 

Milepost  805 

Road  crossing 

Veals  flag  station,  crossroads  at,  north  edge  of  right  of  way,  iron  post 
stamped  '  *  Prim.  Trav.  Sta.  No.  171 " 

County-line  post 

Hughes,  also  called  Hughes  Spnng,  Cass  County.  Coast  and  Geodetic 
Survey  bench  mark,  in  west  face  of  a  brick  building  owned  by  T.  B. 
Keaster,  in  new  part  of  building,  in  the  double  column  where  the  old 
and  new  parts  Join,  11  paces  from  northwest  comer  of  building  and 
in  twenty-first  tier  of  brick  above  the  concrete  sidewalk,  copper  bolt. 


// 


32  50  46.5 

33  00  42.4 
33  00  53.8 

33  01  05lO 

33  01  28.0 


33  02  las 

33  01  4V.5 

33  01  32.9 

33  01  22.3 

Xi  01  31.1 

33  01  53.3 

33  01  55.8 

33  00  58.4 

33  00  5a4 

33  00  42.7 

33  00  19.3 


32    5>»    51.4 


94  58    2a  J 

94  55    3i6 

94  54    II.  j 

94  52  3&2 

94  51    %^ 


33    01     43.4  94    liO  015 


94  4D  06.1, 

94  46  57.  « 

94  45  SZ.  ' 

94  45  17. 

94  43  4i"^ 

94  43  19.    ^^ 

94  42  06.    ^ 

94  40  5i  ^ 

i4  40  e- — 

»4  40  os-r" 

94  39  14.5^ 


94    37    52.1 


MOUNT   VERNON    QUADRANGLE    (rED    RIVER   AND  TITUS   COUNTIES,  TEX.). 

Geographic  portions  along  highways. 


station. 


Cuthand  Creek  bridge,  south  end  of,  road  to  right 

East  edge  of  road,  iron  post  stami>od  "Prim.  Trav.  Sta.  No.  .•»"  .  . . .. 

Cuthand  post  -oflico 

Cuthand,  2,100  feet  south  of,  road  to  right 

Crossroads,  iron  post  stunipf^d  *  *  Prim.  Trav.  8ta.  No    (iO" 

Dim  road  to  loft 

East  edge  of  road,  iron  post  8tami)od  "Prim.  Trav.  Sta.  No.  86" 

County  line,  northeast  end  of  Sulphur  bridgi^ 

Opposite  new  house,  iron  post  stamped  "Prim.  Trav.  Sta.  No.  100" . . 
Mount  Pleasant,  milepost  13  from,  300  feet  north  of,  iron  post  stamped 

••  Prim.  Trav.  Sta.  No.  —  " 

White  Oak  Creeic,  north  bank 

South  of  White  Oak  Cmek,  on  summit  of  ridge,  west  edge  of  road,  iron 

post  stamped  "  *  Prim.  Trav.  Sta.  No.  154" 


r 

latitude. 

Longitude. 

o 

/ 

ff 

O            f 

^^ 

33 

29 

57.60 

95    03 

12.  ^ 

33 

28 

41.20 

95    03 

19. 

.« 

28 

02  90 

95    03 

21 

33 

27 

43.50 

95    03 

23-     . 

33 

27 

17.05 

9o    03 

20       * 

a3 

25 

37.20 

95    03 

3K  — 

33 

24 

36.50 

95    03 

.53 

33 

23 

24.30 

95    03 

46-    - 

33 

21 

37.90 

95    03 

4^  - 

33 

19 

47.50 

95    02 

0^-    -i 

33 

18 

37.50 

05    01 

24-  2 

33 

17 

34.60 

95    00 

4Si^ 

PARIS    QUADRANGLE    (FANNIN'    AND    LAMAR    COUNTIES,  TEX. ). 

»      

Gfographic  poHition^  alojig  St.  Louis  and  San  Francisco  Railroad  between  Paris,   Tex.. 

and  Goodland,  Ind.  T. 


Station. 


TEXAS. 

Paris,  crossing  of  Texas  and  Pacific  Rwy.  and  St.  Louis  and  San  Fran- 
cisco U.  U.«* 

Paris  station.  Frisco  street  crossing  at  north  end  of 

Road  crossu'g 

Roudcros.sing.  iron  post  stamped  "  Prim.  Trav.  Sta.  No.  18,"  south  of 
Jt>ady  50  feet  cast  of  center  of  track 

Road  crossing 


Latitude. 


33  38  5&8 

33  39  39.6 

33  40  12.3 

33  41  39.7 

33  43  09.1 


Longitude. 


err* 

95  .^4  07.3 
95  34  03.3 
95    34    03.8 

95  33  22.7 
95    33    12.0 


TEXAS — LOUISIANA. 


223 


c  posUions  along  St.  Louis  and  San  Francisco  Railroad  between  Paris,  Tex., 

andGoodlandy  Ind.  T. — Continued. 


Station. 


Latitude. 


Longitude. 


TEXAS — continued. 

kg  station,  road  crossing,  at  angle  of  fence  at  east  edge  of 
ray,  north  edge  of  road,  iron  post  stamped  "Prtra.  Trav. 

S, "  50  feet  east  of  center  of  road 

ng,  east  edge  of  right  of  way  and  south  edge  of  road,  iron 
ipod  "Prim.  Trav.  Sta.  No.  40,"  50  feet  east  of  center  of  , 

station,  road  crossing,  30  feet  west  of  track,  north  side  of 

I  post  stamped  "Prim.  Trav.  Sta.  No.  45" I 

crossing  at ■ 

ion,  road  crossing  south  of 


INDIAN  TERRITORY. 

:h  end  of,  on  abutment,  15  feet  east  of  center  of  track,  tablet, 
r,  road  crossing  at 


on.  road  crossing400  feet  south  of 

ting  Choctaw  R.  R 

ag  station,  road  crossing  at 

ng  (line  turns  west  on  wagon  road) 

riangulation  station,  on  a  nigh  flat  praine  ridge  owned  by 
4  miles  west  of  Qoodiand.  From  quarter  comer  between 
1  2.  T.  6  8..  R.  16  E..  station  bears  S.  7tf°  25'  W .,  distant  11.68 
>tation  mark:  Shell  rocks  piled  around  foot  of  tail  signal 


o  /  // 

3.1  44  ia6 

33  47  22.1 

33  48  43.7 

33  50  08.5 

33  52  07.7 


33  52  30.0 

33  53  44.1 

33  55  25. 1 

33  56  25.3 

34  00  30.4 
34  02  53.7 
34  03  18.1 


34    03    43.0 


O  /  ff 

95  XI  55.2 

05  31  5a  5 

05  31  24.0 

95  30  55.2 

95  30  16.8 


95  30  02.8 

95  29  36.8 

95  30  12.6 

95  30  34.7 

95  30  54.1 

95  31  42.6 

95  32  03.6 


95    35    36.3 


A.WNEETOWN   QUADRANGLE  (BOWIE   AND    RED   RIVER  COUNTIES,   TEX.). 

c  positions  along  Texas  and  Pacific  Railway  between  Malta  and  Clarhtville, 


station. 


ng.  on  north  line  of  right  of  way,  iron  post  stamped  * '  Prim. 
.  No.  103" 


ng,  60  feet  north  of  track,  iron  post  stamped  "Prim.  Trav. 


ng, 
13" 


in^ 

ation,  street  crossing  70  feet  west  of 

ation,  1,980  feet  west  of,  on  north  side  of  track,  iron  post 
•Prim.  Trav.  Sta.  128" 

ng 


,  840  feet  east  of.  north  side  of  right  of  way,  iron  post 
•Prim.  Trav.  Sta.  No.  143" 


of  track,  west  side  of  road,  at  road  crossing,  iron  post 
•Prim.  Trav.  Sta.  No.  149" 


lorth  of  track,  on  west  side  of  road  crossing,  iron  post 

"Sta.  I(i0" 

on,  street  crossing  HO  iot't  west  of 


ng,  north  side  of  tmck  and  east  of  road,  iron  post  stamped 
rav.  Sta.  No.  174" 

wk,  west  of  road  crossing,  iron  post  stamped  "Prim.  Trav.  ; 


ng 

ion,  800  feet  east  of.  tX)  f(H't  north  of  track,  iron  post  stamped 

rav.  Sta.  No.  19,5" 

d  crossing,  north  of  track  and  west  of  road,  iron  post  . 

"Prim.  Trav.  Sta.  No.  203" 

i ' 

ing  under  bridge  iS^x 

ng 

ng,  north  of  track  and  oast  side  of  road,  iron  post  stamix'd 

rav.  Sta.  219  " 

east  edge  of,  north  of  track,  at  road  crossing,  iron  post 

•  Prim.  Trav.  Sta.  No.  22.V ' 

west  end  of  station,  street  crossing , 


Latitude. 

Longitude. 

o 

/ 

// 

o 

f 

ft 

33 
33 

29 
29 

15.3 
40.7 

94 
94 

31 
32 

19.0 
47.4 

33 
33 
33 

30 
30 
30 

05.3 
18.3 
29.3 

94 
94 
94 

34 
36 
36 

06.9 
33.4 
50.6 

33 
33 
33 

30 
30 
31 

38.3 
57.5 
49.0 

94 
94 
94 

37 
38 
40 

19.4 
08.1 
35.1 

33 
33 

32 
32 

02.9 
37.8 

94 
94 

41 
42 

05.2 
25.6 

33 
33 

32 
33 

43.7 
17.2 

94 
94 

42 
44 

37.4 
19.2 

33 
33 
33 

33 
32 
32 

10.1 
58.1 
56.5 

94 
94 
94 

45 

46 
48 

20.1 
50.2 
24.9 

33 
33 

33 
33 

20.4 
59.5 

94 
94 

49 
50 

07.8 
43.7 

33 
33 

34 
34 

18.9 
28.0 

94 
94 

52 
53 

16.9 
22.3 

.•« 

34 

47.6 

94 

54 

30.9 

33 
33 
33 
33 

35 
35 
3(i 
36 

31.3 
52.5 
09.3 
18.5 

94 
94 
94 
94 

57 
58 
59 
50 

00.3 
09.1 
02.2 
43.5 

33 

36 

41.1 

95 

01 

29.7 

33 
33 

36 
37 

56.7 
00.9 

94 
94 

02 
03 

46.1 
06.4 

224      PRIMARY    TRIANOULATION    AND    PRIMARY   TRAVERSE. 

TEXARKANA  QUADRANGLE  (BOWIE  AND  CASS  COUNTIES,  TEX.;  CADDO  PARISH,  LA.)- 

Geographic  pontions  along  Texas  and  Pacific  Railway. 


station. 


Texarkana,  crossing  of  Texas  and  Pacific  and  Kansas  City  Southern 
Rwys. 


Milepbst  2 

Road  crossing  (grade) 

Junction  station  (operator's  window) 

Road  crossing  (grade) 

Iron  bench-mark  post  stamped  "Prim.  Trav.  Sta.  23" 

Road  crossing. 

Leary  post-omce,  road  crossing  west  of 

Milcpoat  12 

Milopost  14 

Hooks  station.  50  feet  west  of,  iron  post  stamped  "  Prim.  Trav.  Sta.  52" 

MUepost  16 

MilepostlS 

Road  crossing 

Mllepo8t21 

New  Boston  station,  street  crossing  at  east  end  of 

New  Boston  station,  iron  post  at  road  crossing,  0.5  mile  west  of, 

stamped  "Prim.  Trav.  Sta.  83" 

MUepost  25 

Road  crossing 

Malta,  Norman's  store,  iron  post  300  feet  east  of,  stamped  "Prim. 

Trav.  Sta.  103" 


33    29    15.3 


Latitude. 

Longitude. 

o 

f 

ft 

o 

f 

// 

33 

25 

02.36 

94 

(« 

07.8 

33 

25 

26.92 

94 

04 

31.1 

33 

25 

51.3 

94 

05 

52.8 

33 

26 

20.5 

94 

07 

30.1 

33 

26 

30.3 

94 

08 

14.6 

33 

26 

44.9 

94 

09 

26.0 

33 

26 

54.0 

94 

10 

04.0 

33 

27 

32.8 

94 

12 

25.7 

33 

27 

46.6 

94 

14 

30.7 

33 

27 

58.2 

94 

16 

35.2 

33 

27 

56.4 

94 

17 

23.4 

33 

27 

51.9 

94 

18 

40.3 

33 

27 

45.3 

94 

20 

45.8 

33 

27 

41.5 

94 

21 

57.0 

33 

27 

35.2 

94 

23 

51.8 

33 

27 

32.6 

94 

24 

41.2 

33 

27 

33.5 

94 

25 

24.5 

33 

28 

14.7 

94 

27 

53.5 

33 

28 

37.3 

94 

29 

10.7 

94    31    19.0 


Geographic  positions  along  Texas  and  Pacific  Railway  between  Bivins  and  Texarhana. 


station. 


Bivins,  road  crossing  125  feet  south  of,  iron  post  stamped  "Prim. 

Trav.  sta.  No.  25" 

Milepost  29 

Road  crossing  under  track 

Milepost  26 

Atlanta,  Main  street  crossing 

MUepost  23 

Tank,  road  crossing  1,000  feet  north  of 

Queen  City  station,  street  crossing  north  of 

Road  crossing 

Tenark  fla^  station,  road  crossing 

Road  crossing 

Section  house  No.  40,  tool  house 

Sprlngdale  flag  station 

Alamo  post-omce,  road  crossing,  iron  post  stamped  *  Prim.  Trav.  Sta. 

No.  107" 

Milepost  11 

Sulpnur  Bridge,  water  tank  at  north  end  of 

Railroad  station 

Road  crossing 

Road  crossing 

Road  crossing 

Milepost  4,  road  crossing  (50  feet  north  of 

Road  crossing 

Crossing  of  Kansas  City  Southern  and  Texas  and  I^aclflc  Rwys 

Texarkana,  crossing  of  Kansas  City  Southern  and  Texas  qna  Pacific 

Rwys 


Latitude. 

Longitude. 

o 

/ 

ff 

o 

* 

ft 

33 

01 

12.8 

94 

U 

55.4 

33 

02 

31.3 

94 

11 

02. 3 

33 

04 

00.5 

94 

10 

60.7 

33 

05 

03.8 

94 

10 

34.7 

33 

06 

50.6 

94 

09 

55.8 

33 

07 

31.6 

94 

09 

33  6 

33 

08 

43.3 

94 

09 

11.2 

33 

09 

02.6 

94 

09 

01.9 

33 

09 

47.4 

94 

08 

59.5 

33 

10 

56.6 

94 

09 

06.8 

33 

12 

50.4 

94 

08 

10.8 

33 

13 

25.6 

94 

08 

09.9 

33 

14 

00.1 

94 

08 

03.9 

33 

15 

56.1 

94 

06 

48.3 

33 

16 

36.0 

94 

05 

21.0 

33 

18 

00.7 

94 

03 

39.8 

33 

18 

28.3 

94 

03 

24.3 

33 

19 

22.3 

94 

03 

23.5 

33 

20 

07.4 

94 

03 

2K.4 

33 

20 

22.5 

94 

03 

30.2 

33 

22 

01.1 

94 

03 

41.2 

33 

22 

46.8 

94 

03 

46.2 

33 

23 

23.3 

94 

03 

43.0 

33 

25 

02.4 

94 

03 

07.8 
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Geographic  positions  along  highways. 


SUtioD. 

Latitude. 

Longitude. 

Linden,  milepoot  18  miles  from 

o 

33 
33 
33 
33 
33 

33 
33 
33 
33 
33 
33 
33 

33 
33 

13 
12 
11 
11 
09 

07 
06 
05 
04 
03 
02 
01 

00 
00 

It 

23.2 
48.5 
41.8 
40.9 
42.7 

08.8 
15.9 
01.1 
45.1 
09.8 
45.5 
49.3 

39.8 
19.0 

o 

94 
94 
94 
94 
94 

94 
94 
94 
94 
94 
94 
94 

94 
94 

29    41.4 

Crossroads 

29    11.3 

Maple  and  Douglaaville  roads,  intersection  of 

29    04.1 

Road  to  left 

28    33.0 

Cusaeta  post-offioe,  60  feet  south  of 

27    27.1 

Linden,  at  crossroads  9  miles  north  of,  iron  post  stamped  "Prim. 
Trav.  8U.  No.  341" 

25    18.6 

Crossroads 

25    27.5 

Linden,  milepost  6  miles  from 

24    38. G 

W.  N.  Anderson's  house 

24    27.3 

Crossroads , 

23    49.5 

Road  to  rijrfit 

23    49.3 

14tMlen,  mffepont  2  mllw«  from  . 

23    18.1 

Linden  court-house,  bench-mark  post  at  northeast  comer  of  yard, 
stamped  "Prim.  Trav.  8U.  No.  429" 

21    52.8 

R<Md  tArfght^,.,.,.. 

21    34.3 

Geographic  positions  along  Kansas  City  Southern  Railway  between  Rodessa  and 

Bloomburg. 


Station. 


Rodessa  station,  740  feet  south  of,  road  crossing  at  section  house,  30 
feet  west  of  traclc,  on  north  side  of  road,  iron  post  stamped  "Prim. 
Trav.  Sta.  No.  286" 

Station  293,  sawmill,  flag  station,  road  crossing 

Station  296,  State  line  Arkansas  and  Louisiana,  road  crossing.  Refer- 
ence mark:  Iron  post  at  comer  of  fence  west  of  track  

Milepost  514 

Havana  flag  station,  60  feet  south  of  crossing,  35  fcot  west  of  track, 
iron  post  stamped  "309" 

Section  house  No.  73 

Arkansas-Texas  State  line,  50  feet  east  of  track,  iron  post  stamped 
•  *  Prim.  Trav.  Sta.  No.  320" 


Latitude. 


32  58  10.4 

33  00  04.9 

33  01  09.7 

33  02  40.6 

33  03  58.7 

33  05  07.8 

33  06  30.4 


Longitude. 


93  59  37.4 

94  00  42.0 

94  01  18.6 

94  02  09.9 

94  02  29.0 

94  02  27.7 

94  02  35.1 


Geographic  positions  along  Kansas  City  Southern  Railway  between  Bloomburg  and 

Atlanta. 


Station. 


Latitude. 


BloomburK  station,  300  feet  north  of.  35  feet  south  of  track,  west  side  "  '  " 

o(road.Tronpost  stamped  "Prim.  Trav.  Sta." I  33  08  16.3 

Road  crossing  2.5  miles  southwest  of  Bloomburg i  33  08  05.0 

Roadcrossing i  33  08  11.1 

Road  crossing,  19  feet  north  of  track,  at  west  edge  of  road,  iron  post  , 

stamped -Prim.  Trav.  Sta.  No.  349" '  33  08  13.4 


Longitude. 


94  03  38.2 

94  04  51.1 

94  OG  34.1 

94  07  32.8 
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UTAH-NEVADA, 

TRIANOULATION   STATIONS. 

BEAVER,    IRON,  AND   PIUTE   COUNTIES,  UTAH;    LINCOLN   COUNTY,    NEl 

laOV  8PBIH08  SPECIAL  QUADKAVGLB. 

In  the  fall  of  1905  Fred  McLaughlin,  assistant  topographer,  occu- 
pied seven  new  triangulation  stations,  based  on  Pioche  and  Tushar 
stations  of  the  Coast  and  Geodetic  Survey. 

BLUE,  BEAVER  COUNTY,  UTAH. 

On  the  highest  and  most  prominent  peak  of  the  Blue  Mountains, 
about  12  miles  north  of  Lund  railroad  station. 
Station  mark:  A  triangulation  tablet  cemented  in  solid  rock. 

[Latitude  38*»  afK  42.19".    Longitude  113*  26' 04.25".] 


To  station- 


Azimuth. 


t» 


Tushar. 
Hot.... 
PerJc . . . 


Springs 

Iron 

Frisco  Pealc. 


276    13    22.0 
326    42    56.5 


Back  azimuth. 


Log. 
distADoe. 


// 


96    51    31.0 
146    48    10.0 


MeUrs. 
4.d5M2M 
4.3487340 
4.6883173 

4. 

4.7707J 

4 


FRISCO   PEAK,    BEAVER  COUNTY,    UTAH. 

On  Quartzite  Hill,  a  prominent  timbered  peak  about  4  miles  nort 
of  Frisco  railroad  station. 

Station  mark:  A  tablet  cemented  in  solid  rock. 


Hot.... 
Tushar. 
(iranitu 
Blue... 


[Latitude  38°  47'  33.6«".     Longitude  113"  09'  33.64".] 


To  station 


Azimuth. 


13    19    29.1 
302    13    56.8 


Baclc  azimuth. 


193    14    26.0 
122    41    55.6 


Log. 
distance. 


Meters 
4.7 
4.887 
4. 
4.59^ 


103 
153 


789 


GRANITE,    BEAVER   COUNTY,    UTAH. 


On  the  highest  part  of  sharp  granite  range  10  miles  east  of  Milfc^DTtf 
railroad  station.  Can  be  approached  only  from  the  west.  Ah^zDut 
600  feet  north  of  this  point  is  a  sharp,  isolated,  and  inaccessible  Tc^^k, 


located  by  the  United  States  Coast  and  Geodetic  Survey,  called  Xl/7- 
ford  Needle. 


/ 


/ 
i 
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St.a.tion  mark:  A  triangulation  tablet  cemented  in  solid  rock. 


(Latitude  38°  30' 55.48". 

Longitude  U'/"  47'  54.31".] 

To  station— 

Azimuth. 

Baclc  azimuth. 

Log. 
distance. 

Tushar 

287    23    29.*8 
66    22    44.6 

O             /                // 

107    37    55.4 
246    04    14.8 

Meters. 
4.5486284 

riot. . 

4. 6750857 

^riaco  PeaJc 

4.6432765 

, 

• 

HOT,    IRON    COUNTY,    UTAH. 


On  the  southernmost  and  most  prominent  point  of  the  Hot  Springs 
Mountains,  about  15  miles  northeast  of  Lund  railroad  station. 

Station  mark:  A  triangulation  tablet  set  in  stone  and  covered  by  a 
<^airn  4  feet  high. 


[Latitude  38"  20' 36.71".    Longitude  113<»  17' 39.82".] 


To  station— 


Spring.. 


?>^acoPeak. 
"finite 

S<H5he, 


Azimuth. 


o  /              // 

4  37  16.70 

356  03  36.25 

146  48  10.00 

193  14  26.00 

246  04  14.80 

263  28  56.80 

59  22  13.80 


Back  azimuth. 

Log. 
distance. 

o 

/ 

ff 

Meters. 

184 

36 

02.2 

4.5563142 

176 

05 

03.0 

4.6987596 

32i) 

42 

56.5 

4.3487240 

373 

19 

29.1 

4.7095103 

66 

22 

44.6 

4.6750857 

84 

01 

49.3 

4.8896770 

238 

54 

10.0 

4.8880691 
4.5313362 

IRON,   IRON    COUNTY,    UTAH. 


On  Iron  Mountain,  a  prominent  peak  about  16  miles  west-southwest 
^f  Cedar  Citj  post-office,  on  the  highest  part  of  a  large  iron  rock.  Fif- 
^en  feet  west  (true)  of  the  geodetic  point  a  rock  cairn  4  feet  high  was 
t^Uilt  over  a  triangulation  tablet  set  in  solid  rock. 


Sp***"?* 


ot. 
loche. 
•lue.. 


[Latitude  37°  53' 39.63".    Longitude  113*' 15' 19.28".] 


To  station— 


Azimuth. 

Baclc  azimuth. 

o           /              // 

25    16    24.1 
335    35    42.5 
356    03    36.2 
278    03    35.1 

Log. 
distance. 

205    12    50.0 

155    38    22.1 

1        176    a"*    03.0 

98    32    56.9 

Meters. 
4. 2<»92595 
4. 18.58920 
4. 698759<5 
4.8494989 
4. 77()7r)42 

PEAK,    IRON    COUNTY,    UTAH. 


On  the  sharpest  of  the  Three  Peaks,  about  11  miles  west  of  Cedar 
^ity  post-office  and  2  miles  north  of  Iron  Springs. 

Station  mark:  A  tablet  cemented  in  solid  rock,  over  which  a  cairn 


.4-rv^ 
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ILatltude  38'  03'  23.98".    Longitude  113*  09'  31.23".] 


• 

To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Iron  

25    16    24.1 
159    34    07.2 

O            1             tt 

205    12    50.0 
339    29    05.1 

Meterg. 
4.29925a(S 

Hot 

4.53133&3 

Blue 

• 

4.6893177 

Sprinss ' ' 

4.18627419 

SPRINGS,    IRON    COUNTY,    UTAH. 


On  the  easternmost  and  highest  of  three  peaks  about  20  miles 
south-southwest  of  Lund  railroad  station. 

Station  mark :  A  tablet  cemented  in  a  rock,  over  which  a  paim  4 
feet  high  was  erected. 


[Latitude  38»  01'  12.87".    Longitude  113*  19*  38.72".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Hot 

O            /                11 

184    36    02.2 
a35    35    42.5 

4    37    15.7 
155    38    22.1 

Metert. 
4.5563142 

Iron 

4.1858920 

Blue 

4.6399761 

Pealc 

• 

4.1862739 

TUSHAR,    PIUTE   COUNTY,    UTAH. 

A  Coast  Survey  station  of  1882,  on  summit  of  northernmost  of  the 
highest  of  three  peaks  in  Tushar  Range,  the  backbone  of  which  forms 
the  boundary  between  Beaver  and  Piute  counties;  the  peak  is  locally 
known  as  Mount  Belknap.  Can  be  reached  most  easily  from  Marys- 
ville,  a  village  on  upper  Sevier  River,  10  miles  distant  in  an  air  line. 

Station  mark:  A  f-inch  copper  bolt  leaded  in  solid  rock,  around 
and  over  which  was  built  a  stone  foundation  pier  for  theodolite,  with 
a  stone  slab  with  a  drilled  hole  in  its  top.  Top  of  copper  bolt  is  11} 
inches  below  hole  in  slab.  The  vertical-circle  station  is  almost  due 
north  34.12  feet  from  station  mark.  Circular  stone  walls  around 
these  stations  were  left  standing.  The  wall  around  station  mark,  11 
feet  interior  diameter,  2.5  feet  thick,  and  4.5  feet  high,  is  concentric 
with  station  bolt  and  makes  an  excellent  reference  mark  in  the  absence 
of  usual  drill  holes,  which  were  not  made  owing  to  the  loose  condition 
of  the  shale  rocks  about  the  station. 


[Latitude  38°  25'  10.31".     Longitude  1 12°  24'  42.%".] 


To  station- 


Azimuth. 


Hot 84 

Granite 107 

Frisco  Peak 122 

Blue 96 

Pioche 71 


Back  azimuth.  \     ^^l^^_ 


r 

»/ 

0 

/ 

ff 

Meters. 

01 

49.3 

263 

28 

56.8 

4.8806770 

37 

55.4 

287 

23 

29.8 

4.5486284 

41 

."io.  f. 

3(r2 

13 

56.8 

4.8874153 

51 

31.9 

276 

13 

22.0 

4.9534284 

59 

46.3 

250 

58 

56.1 

5. 1802173 

WYOMING. 
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PIOCHE,    LINCOLN    COUNTY,    NEV. 

A  station  of  the  Coast  Survey,  located  on  the  highest  rock  knoll  of 
a  peak  in  the  mountains  east  of  Eagle  Valley.     Peak  is  about  1 ,000 
feet  west  of  boundary  line  between  Nevada  and  Utah  and  bears  N. 
SO^  25'  E.,  distant  22.5  miles  (about  33  miles  by  road)  from  the  court- 
house in  Pioche.     The  geodetic  point  is  marked  by  a  i-inch  copper 
holt  leaded  in  solid  rock  in  the  center  of  a  stone  foundation  pier  for 
theodolite  as  a  subsurface  mark.     The  pier  is  covered  by  a  stone  slab 
^'ith  a  }-inch  drill  hole  in  its  center  as  a  surface  mark.     The  copper 
'^olt  is  8}  inches  below  top  of  drill  hole.     The  vertical-circle  sta- 
^ic:in  bears  N.  26°  20'  E.,  distant  69.23  feet  from  geodetic  point,  and 
^^^^th  points  were  surrounded  with  circular  stone  walls  which  were  left 
^"^  ending. 

Reference  marks:  Five  drill  holes,  one  N.  34°  28'  E.,  distant  8.27 
£^€t;  one  S.  88°  22'  E.,  distant  7.91  feet;  one  S.  15°  14'  E.,  distant 
^92  feet;  one  N.  88°  W.,  distant  7.71  feet,  and  one  N.  28°  57'  W., 
Jstant  6.56  feet  from  geodetic  point. 

[Latitude  37*  59'  10.90".    Longitude  n4»  03'  04.82".] 

Azimuth. 


To  station- 


Baclc  azimuth. 


^beclerPealc '  168  26  35.00 

^Sishar 250  58  56.09 

^ot 238  54  10.00 

Xwn 278  03  35.10 


348  16  48.06 

71  50  46.26 

59  22  13.80 

96  32  56.90 


Log. 
distance. 


Meters. 
5.05423265 
5. 18021727 
4.88800910 
4.84949890 


WYOMING. 

TRIANGULATION  STATIONS. 

BIGHORN,    FREMONT,    AND   NATRONA    COUNTIES. 

ALOOTA,  BBOKSH  HORN,  LOST  OABIH,  VOWOOD,  VOWATE&,  AKD  WATK0TI8  QTIADRAH0LS8. 

During  the  season  of  1905  T.  M.  Baiinon,  topographer,  extended 
triangulation  from  the  stations  Broken  Horn,  Shepherd,  and  Reef,  m 
the  vicinity  of  Casper,  Wyo.,  established  by  Sledge  Tatum,  topogra- 
pher, from  the  Coast  and  Geodetic  Survey  stations  Morrison  and  Table 
Mound  in  Colorado,  northwestward  to  stations  Deranch  and  Mahog- 
any, established  by  Mr.  Robertson  from  the  Ranchester  base  and 
Sheridan  position.  The  differences  of  the  positions  and  bases  are 
noted  in  the  description  for  Mahogany. 

Positions  are  given  on  the  United  States  Standard  datum. 


HERANCH,    DICHORN    COUNTY. 


On  the  most  prominent  peak  of  Lyesite  Mountain  at  the  head  of 
Lake  Creek,  a  tributary  of  Kirby  Creek.  Road  goes  up  one  fork  of 
Bridger  Creek  almost  to  station.     Deranch  post-office  is  about  7  miles 
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south  of  station.  Peak  is  timbered  on  the  Lake  Creek  side  and 
smooth  and  grassy  on  the  Bridger  Creek  side.     Water  in  both  creeks. 

Signal :  A  rock  cairn  8  feet  high,  built  around  small  pine. 

Station  mark:  A  bronze  triangulation  tablet  set  in  stone  which  was 
placed  in  ground  under  center  of  signal. 

[  Latitude  43«  34'  03.42"  (43'  34'  05.67"«) .    Longitude  107«a  44'  05.57"  ( 107'  AA'  03.23"o) .] 


To  statiOQ— 


Azimuth. 


Copper , j  42  11  07.23 

Cottonwood  Pans '  311  39  39. 47 

Canyono 72  06  05.85 

Kirbya., 112  55  33.71 

Honeycoinba 199  25  15.59 

Mahoganya 254  14  08,07 

a  From  Ranches  tor  ba»e. 


Back  azimuth.  '    dls^Sic. 


o  /  // 

222  04  57.40 

131  46  49.18 

251  47  08.90 

292  44  11.96 

19  29  28.37 

74  29  n.35 


Meier  t. 
4.2549762 
4.2737525 
4.5911838 
4.3811117 
4.3956133 
4.4843181 


MAHOGANY,    BIGHORN   COUNTY. 

On  highest  point  of  Mahogany  Butte,  a  prominent  spur  from  the^ 
main  mountain,  fonning  a  perpendicular  bluff  on  the  side  of  No  Woo(K" 
Creek,  about  5  miles  down  the  creek  from  No  Wood  post-office.  Roaciz 
from  No  Wood  to  Redbank  and  Big  Trails  passes  directly  under  station  ^ 
Take  this  road  from  No  Wood  post-office  to  a  point  where  it  crosses  ^ 
creek  on  a  bridge,  then  take  trail  to  right. 

Station  mark:  A  bronze  triangulation  tablet   cemented   in   soliW 
rock,  over  which  a  caini  8  feet  high  is  centered. 


[ Latitude  43*>  38'  29.83"  (43°  38'  32.10"  ok    Longitude  107"  22*  16.20"  (IO70  22*  13.57"  a).] 
To  station—  ' 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


Dorauch 74  29  03.28 

Demncha 74  29  11.345 

Cottonwood  PaHM ,  »i  39  1&  13 

Uoneyconilxi : 125  58  26. 19 


254  14  0a31 

254  14  0&074 

216  31  23.01 

305  47  3a  38 


Meters. 

4.4842345 
4.  4843181 
4.4117437 
4.  4145173 


o  From  Uanchester  base. 


COPPKR,    FREMONT   COUNTY. 


On  a  high  grassy  hill  of  the  Bridger  Mountains  between  the  forks  of 
Little  or  Dry  Bridge  Greek  and  West  Bridge  Creek  on  the  north  and  the 
drainage  of  Dry  Creek  on  the  south,  5  miles  west  of  Deranch  and  2  miles 
west  of  Deranch  Pass.  Station  is  on  rim  of  Wind  River  Basin  and 
visible  for  a  groat  distance.  Easily. reached  from  north.  A  big  lone 
pine  near  station  distinguishes  the  hill. 

Station  mark:  A  bronze  triangulation  tablet  cemented  into  a  large 
stone  buried  flush  with  ground  and  centered  under  a  small  rock 
monument  and  tripod  signal. 
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Heference  marks:  Top  of  two  nails  driven  into  a  blazed  place  6 
t  above  ground  in  a  big  pine  tree  42.05  feet  southeast  of  station. 

[  Latitude  43'>  26'  5L19".     Longitude  107°  53'  02.773".] 


To  station— 


'^•<3>  water.. 
^^landHIU. 


Azimuth. 


Back  azimuth. 


/» 


111    38    45l88 
144    12    08.09 


291    16    5a  32 
324    00    2a  15 


Log. 
distance. 


Meters. 
4.5985699 


HERDER,  FREMONT  COUNTY. 

(Not  occupied. ) 


A  sheep  herder's  monument  on  a  hill  south  of  the  stage  road  about 
^^tTie-half  way  between  Round  Ilill  and  the  Buck  Camp. 


[  Latitude  43<>  05'  22.67".     Longitude  lO?**  35'  00.50".] 


To  sUtion— 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

• 
•^ond  Hill : 

Off 

171  *33    14  8 
225    28    23.0 

O             '               ft 

351    32    4a  6 
45    30    49.6 

AffUrs. 
a  8867036 

^:)i8on *. 

a  8325069 

POISON,    FREMONT  COUNTY. 

On  a  small  hill  known  as  Round  Hill,  on  the  south  side  of  Poison 
C^reek,  about  500  feet  southwest  of  Round  Hill  stage  station,  at  the 
J  unction  of  the  Casper-Lander  road  and  the  Casper-Thermopolis  stage 
^oad  and  telephone  line.  The  station  is  near  the  Fremont-Natrona 
Ciounty  line. 

Station  mark:  A  bronze  tablet  cemented  into  a  large  bowlder 
V>uried  several  inches  under  ground,  over  which  a  mound  of  dirt  was 
tihrown. 

Reference  mark:  A  small  hole  picked  into  a  rock  buried  14.7  feet 
"west. 

[  Latitude  43°  07'  57. 16".     Longitude  107"  31'  25.97".] 


To  stations- 

Azimuth. 

Back  azimuth. 

295    28    38.6 
37    33    32.7 

Log. 
distance. 

Hound  Hill 

Of                 It 

115    31    39.6 
217    26    31.9 

Meters. 
a  8211898 

Badwater 

4.3576638 

ROUND   HILL,    FREMONT  COUNTY. 

On  a  sand  hill  on  the  divide  between  Poison  and  Alkali  creeks,  about 
3  miles  northwest  of  Roynd  Hill  stage  station  at  forks  of  Lander-Casper 
road  and  Casper-Lost  Cabin-Thermopolis  stage  road.  Station  is  in 
view  for  a  long  distance  from  both  roads.  Good  grass  and  bad  water 
in  Poison  Creek  bottom. 
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Station  mark:  A  bronze  tablet  cemented   into   a  large   bowlder 
buried  under  a  quadripod  signal  and  a  rough  rock  monument. 

Reference  mark:  A  chiseled  cross  on  a  limestone  ledge  45  feet  east. 

^  [  Latitude  43'>  W  29.fi9".    Longitude  im'*  3^  SO.58^.] 


To  station- 

Admutti. 

Back  azimuth. 

Log. 
distance. 

Bad  water 

O             f               ft 

232    24    53.63 
247    25    44.92 
295    22    3a  78 

o           /              // 

52    34    5&  74 

67    42    3&96 

115    30    3&43 

Meters. 
4.3080635 

Jack  Pot 

4.5573268 

Rcaervoir 

4.4560997 

BADWATER,    NATRONA  COUNTY. 

On  grassy  ridge  on  divide  between  Dry  or  South  Fork  of  Badwater 
Creek  and  the  drainage  of  Alkali  Creek,  3  miles  northeast  of  Cedar 
Pass  (also  known  as  Davis  or  Bostleman  Pass),  3  miles  east  of  Bostle- 
man's  ranch  at  forks  of  North  and  Dry  Forks  of  Badwater  Creek,  20 
miles  northwest  of  Walton,  and  20  miles  northeast  of  Lost  Cabin.     Th^ 
road  up  Dry  Fork  of  Badwater  Creek  passes  one-half  mile  north  of^ 
station.     Good  road  from  Walton  to  Bostleman  via  Cedar  Pass;  frora 
Lost  Cabin  take  old  Bates  road  east  to  intersection  with  Cedar  Pass 
road.     Station  is  not  on  highest  point,  but  1,000  feet  west  and  50  feet 
lower.     A  large  rock  monument  was  also  built  on  highest  point. 

Station  mark:  A  bronze  tablet  cemented  into  a  solid  rock,  over 
which  a  big  cedar  tree  and  rock  monument  were  centered. 

Reference  mark:  A  chiseled  cross  on  a  large  rock  32  feet  west. 

[  Latitude  43°  17'  42.94".     Longitude  107°  21'  11.44".  J 


To  station— 

Azimuth. 

0             /                /' 

276    05    .5a  26 
347    50    49.07 

Back  azimuth. 

Log. 
distance. 

Jack  Pot.: 

90    12    4&78 
167    53    48.22 

Meteri. 
4.1.-G7726 

Reservoir 

4.44949(M 

CLARK,    NATRONA   COUNTi'. 


On  the  .high  north  end  of  a  grassy- topped  ridge,  fringed  on  slopes 
with  trees  and  locally  known  as  Pine  Mountains,  5  mile^  south  of 
Clark^s  and  7  miles  southwest  of  Johnson's  ranches,  on  Casper- 
Lander  stage  road.  A  road  from  Clark's  ranch  to  top  of  mountain 
passes  200  feet  east  of  signal.  Fine  grass  all  over  the  top  of  moun- 
tain, and  water  in  spring  at  head  of  gulch  500  feet  west  of  signal. 

Station  mark :  A  bronze  tablet  cemented  in  solid  rock,  over  which 
are  centered  a  small  monument  and  a  tripod  signal. 

Reference  mark:  A  small  hole  picked  into  a  flat  rock  buried  41 
feet  east  of  signal  near  a  small  pile  of  stone. 
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Latitude  42o  58'  28.44".     Longitude  106«  52^  25.09".] 


To  station- 


Azimuth. 


tr 


207    56    2&  76 
292    54    0406 


Back  azimuth.  '     ^^^og^^ 


// 


28    01    39.72 
113    04    4&68 


Meters. 
4.  3444672 
4.3()55294 


COTTONWOOD   PASS,   NATRONA    COUNTY. 

On  highest  point  of  limestone  hill  on  the  east  side  of  Cottonwood 
ass,  about  1  mile  southeast  of  telephone  line  in  pass,  15  miles  north 

Lost  Cabin  and  same  distance  south  of  Nowood  post-ofBce.  The 
stage  from  Lost  Cabin  to  Nowood  and  Bonanza  comes  up  Cotton- 
'Wood  Creek  from  Ix)st  Cabin  and  passes  1  mile  west  of  signal.  There 
is  a  good  spring  and  grass  in  Cottonwood  Creek  at  fork  of  a  road  to 
"West  1  mile  south  of  saddle.  The  road  to  the  west  intersects  the 
raain  road  from  Nowood  to  Deranch.  Hanson's  ranch,  on  the  stage 
road  down  Nowood  Creek,  is  7  miles  north. 

Station  mark:  A  bronze  tablet  cemented  under  a  cjuadripod  signal 
into  the  solid  limestone  ledge. 

Reference  mark:  An  arrow  pointing  to  a  triangle  chiseled  into  the 
limestone  rock  29  feet  southwest  of  station. 

[  Latitude  43°  27'  18.39".     Longitude  107°  33'  41.45".] 


To  station— 


X^ound  Hill. 
Ck)pper 


Azimuth. 


Back  azimuth. 


Log. 
distance. 


5    03    17.02 
88    16    Oa47 


o 

t 

// 

Meters. 

185 

01 

48.45 

4.  5199818 

268 

02 

5a78 

4.4170584 

EASY,  NATRONA  COUNTY. 

On  the  rim  between  Powder  River  and  North  Fork  of  Casper 
Creek,  about  10  miles  from  both  Clark's  and  Johnson's  road  ranches, 
on  the  Casper-Lander  stage  road.  A  wash  leads  from  both  of  the 
ranches  to  the  rim,  which  it  follows  around  to  Ballard's  shearing 
pens,  on  the  Casper-Kaycee  wagon  road. 

Station  mark:  A  bronze  tablet  cemented  into  a  large  bowlder 
buned  under  a  small  pile  of  rock,  over  which  is  centered  a  quadri- 
pod  signal. 

Reference  mark:  A  chiseled  square  on  a  sandstone  ledge, which  is 
on  the  edge  of  the  rim  30  feet  west. 

[  Latitude  43*  09^  00.98".     Longitude  1W)°  44'  46.73".J 


To  station- 


Broken  Horn. 

Shepherd 

Reef 


Azimuth. 

O              f                 ft 

163    19    11.51 
249    20    21.30 
338    50    27.90 

* 

Baclc  azimuth. 

Log. 
distana'. 

343    16    0a63 

69    23    55l64 

150    04    57.86 

Meters. 
4.  3212(103 

3.  87873/V8 

4.  4858270 
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ENOCH,  NATRONA  COUNTY. 

On  a  badland  hill  on  divide  between  Keg  Springs  Creek  and  Jack 
Pot  Fork  of  Powder  River,  about  5  miles  northwest  of  Keg  Springs 
station,  7  miles  east  of  Walton,  and  5  miles  north  of  the  reservoir 
at  the  head  of  Keg  Springs  Creek.  The  signal  is  in  view  of  the 
Casper-Lander  road  for  a  long  distance.  The  road  from  the  springs 
stage  station  to  Jack  Pot  ranch  crosses  the  divide  about  3  miles 
west  of  signal. 

Station  mark:  A  bronze  tablet  cemented  into  solid  rock  under  a 
small  rock  monument  and  a  quadripod  signal. 

Reference  mark:  A  chiseled  square  on  the  brown  rock-ledge  ex- 
tending east  of  station. 

[  Latitude  43'  OG'  05.96".    Longitude  IO70  Oy  47.91".] 


To  station- 

Azimuth. 

Back  azimuth. 

Log. 
distance. 

Easy 

Clark 

0           r        tt 

2e0    48    49i5 
300    47    OLl 

0      /        // 

81    05    55l7 
120    58    52.8 

Meters. 
4.530n<t27 
4.4394288 

JACK   POT,   NATRONA   COUNTY. 

On  a  high  hill  on  divide  between  Buffalo  Creek  to  north  and  E.  K. 
Creek  and  Poison  Creek  drainage  to  southeast,  1  mile  southeast  of 
E.  K.  Pass  and  the  forks  of  the  road  to  the  Buffalo  shearing  pens, 
on  the  high  south  end  of  the  Bighorn  Mountains,  from  main  stage 
road  from  Walton  to  Houck  and  Kaycee;  about  7  miles  north  of 
Jack  Pot  ranch,  which  is  at  crossing  of  the  Lost  Cabin-Casper  road 
(known  as  Bates  road)  and  the  stage  road  from  Walton  to  Houck 
and  Kavcee;  about  15  miles  northeast  of  Walton. 

Station  mark:  A  bronze  tablet  cemented  into  a  sand  rock,  over 
which  a  tree  and  large  sandstone  monument  were  centered. 

Keference  mark:  A  nail  driven  into  the  sandstone  ledge  36  feet 
west. 

[  Latitude  43**  IG'  55.70".     Longitude  107°  11'  12.73".] 


To  station— 


Azimuth. 


Bacic  azimuth. 


L< 
dist^'^ce. 


t^c 


Reservoir. 
Clarlc 


o 

/       " 

;«3 

18    2a.  00 
10    23.  .50 

190    14    32.55 
143    23    14.39 


Meters. 
4.433S522 
4.6297172 


RKSERVOIR,    X.\TKO\A    COUNTY. 


Near  the  center  of  the  north  edge  of  a  mesa  on  the  divide  between 
Powder  River  and  Poison  Creek  at  the  south  head  of  Keg  Springs 
Creek,  4  miles  southwest  of  Keg  Springs  stage  station,  6  miles  south 
of  Walton,  and  3  miles  south  of  reservoir  at  the  head  of  Keg  Springs 
Creek.     The  station  is  in  sight  .from  Casper-Lander  stage  road  for  a 
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^'^xig  distance.  Water  at  Keg  Springs,  Reservoir,  and  Walton, 
^^oposed  extension  of  Chicago  and  Northwestern  Railway  from 
^asper  west  will  pass  in  a  saddle  just  north  of  signal. 

Station  mark:  A  bronze  tablet  cemented  into  a  large  bowlder 
Wried  under  a  rock,  over  which  a  (juadripod  signal  was  erected. 

Reference  mark:  The  top  of  a  flat  iron  pin  driven  in  the  ground 
35  fe«t  southeast  of  signal. 


[  Latitudo  43"  02'  51.07". 

Longitude  107«»  Hi'  4».5e".l 

• 

To  station— 

Azimuth. 

i 

o           /              // 

..;       255    Oii    31.20 
...'      283    35    32.08 

1 

Back  azimuth. 

o           /              // 

75    28    25.01 
103    52    11.07 

Log. 
distance. 

Easy 

ClArk... 

Meters. 
4.  (i.')28045 
4.5:{.{2884 

INDEX. 


A. 

Page. 

Abbott.  Ark 10 

Abner.  Tex 220 

Adamstown.  Pa 97 

Agra    quadrangle,    Okla.,    triangula- 

tlon    in 205-216 

Agra  stations,  Okla 205-206 

Air  station.  Okla 206 

Alabama,  traverse  in 2-5 

Alabama  and  Vicksburg  Railway 51, 

53,  54,  56 

Alamlllo  station,  N.  Mex 204 

Alamo,  Tex 224 

Albuquerque  station.  N.  Mex 197.203 

Alcova  quadrangle,  Wyo..  triangula- 

tion   in 229-235 

AlleghenyTllle,  Pa 97 

Alma.  Ark 7 

Alpha,  Ky 33 

Alula  Mills.  N.  C 65 

Amargosa  region.  Cai.-Nev.,  triangu- 

latlon  in 141-155 

Ajiabel,  Mo 60 

Anchorage.  Ky 19,38 

Anderson,  Mich 46 

Anderson  Creek.  Tex 221 

Andesite  station,  Nev 144 

Anona.  Tex 223 

Antioch,  Tenn 99 

Antwerp,  Ohio 70 

Arbuckle  station,   Cal 122 

Arkansas,  traverse  in 6-10 

Arkansas-Indian  Territory  boundary.       7,  9 

Arlington.   N.   C 65 

Arnoldsburg  quadrangle,  W.  Va.,  tri- 

angulation  stations  in  106-116 

Arthur,    Tex    223 

Ash,  Mo 59 

Ashland.  Ill . 13 

Ash  station.  Cal 122-123 

Ashwood,  Ohio 73 

Ashippum.  Wis 120 

Atlanta,    Mo 58 

Atlanta,  Tex 224 

Atlanta  and  West  Point  Railroad..-  3 

Atlanta  quadrangle.  Mo.,  traverse  in         58 

Aubum,   Ala   4 

Auburn.  Ark 8 

Auburn.  Mich   50 

Autcliff,  Mich 46 

Avery,   Tex    223 

Avery  station,  Okla 206 

Avinger.  Tex 218 

Avoca;  Ky 38 


B. 

Page. 

Bachmanviile,  Pa 94 

Bacon  Run.  Ohio 71 

Badwater  station.  Wyo 232 

Bagdad,  Ky 36 

Bagwell.  Tex 217 

Bailey.   Ohio 83 

Bald  Knob  station,  Va 104 

Baldwin,  H.  L..  jr.,  work  of 178 

Baldy  station.  Cal 166 

Ball  station.  W.  Va 112 

Baltimore  and  Ohio  Railroad 73. 

75,  77.  82.  86.  87.  90 
Baltimore    and    Ohio    Southwestern 

Railroad 81 

Baptist  Corners,  Ohio.i 87 

Barallton,  Ky 23 

Bare  Hill  station.  Mont 186 

Bare  station.  Nev 147 

Barn  station,  Cal 123 

Barrier,  Ky 33 

Bartelso,  111 12 

Bartlett,  111 15 

Bassett,  Tex 221 

Baton  Rouge,  La 39,42 

Baton  Rouge  quadrangle,   La.,   trav- 

verse  in 39-40 

Beard.  Ky 19 

Beatty  station,  Nev 147 

Beaver  Creek,  Ky 34 

Beckieys.  Ky 38 

Beechgrove.  Miss 57 

Beechwood.  Ky 19.  34,  35 

Beechwoods.  Miss 57 

Belen  station.  N.  Mex 203 

Belgium,  Wis 121 

Bell,  Ohio 79 

Belle  Alliance,  La 43 

Belmont   quadrangle,    N.    C.  -  S.    C, 

traverse   in 64,  (i."» 

Beloit,  Wis 118 

Belted  Peak,  Nev 147-148 

Bend,  The,  Ohio 69.73 

Bennington  Township  House,  Ohio. .  76 

Bent,  Tenn 99 

Benton  station.  III 13 

Berky,  Ohio s.-» 

Bessemer  City,  N.  <' 65 

Bethel,    Ky 18 

Bethel,  Mo 62 

Bethel,  N.  C 6:{ 

Bettie,  Tex 219 

Big  Beach  Creek.  Ky 36 

Big  Chiquesalunga  Creek,  Pa 95 
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INDEX. 


Page. 


Big  Creek,  Miss ^^ 

Big  Meadows  stntlon.  Cal 170 

Big  Mulberry  Creek.  Ark 8 

Big  Sandy,  Tex 219 

Big  Snowy  station.  Mont 178 

Big  Uohee  Creek,  (la ?) 

Blrdseye,  C.  11..  work  of 175 

Birmlngliam,   Mich 50 

Bishop  station,  Cal 159 

Bivins,  Tex 224 

Black  Butte  station,  Mont 183 

Black  Creek,  Ind 24 

Black  Earth,  Wis 110.117 

Blackford  station.  Ky 25 

Black  Mountain  station,  Cal 159 

Black  IMne  station,  Mont 186 

Blacksburg,  S.  C 66 

Blacks  station,   Cal 120 

Blair  Branch,  da 6 

Blancbard.  La 45 

Blodgett  station.  Cal 127 

Bloomburg.   Tex   225 

Blossom.    Tex 217 

Blue  Dick  station.  Nev 173 

Blue  station.  Utah 226 

Boguo  Chltto  Creek,  Miss 55 

Bolton.  Miss 55.56 

Boodle,  Ohio 80 

Boundary  station,  Cal 142 

Bovina,  Miss 51 

Bowling  firecn,  S.  C 65 

Brandon,    Mis8_. -  51,52 

Brandon  (luadran^Ie.   Miss,,   traverse 

In    .^)(>-51 

Breese.   Ill _-.  11 

Breese  (luadrangle.   tnivorsf   in JO-ll' 

Brewer    station,    Cal__. _.  170 

Briar  Hidpe.  Ky 37 

Brick   House  station.  Cal 127 

BrIdKeville,    Ohio . -_    _  .S2 

Broad  River.  N.  C 60.07 

Broken  Horn  (luadrnnplr.    Wyo..   tri- 

jinpulalion    in      229-235 

Brooks,    Ky —  18 

Brownsboro.    Ky _  20 

Bnjwns  Crossing.   Ill    _____    _. 13 

Browiisvilb',  Miss 55 

Brownsville.  Ohio ><<) 

Bruns,    La   40 

Brush  Creek,  Ohio. _.  h;{ 

Brushy  Creek,  Ohio -    __  77 

Bryan.  Ohio  _ Oil 

Bryan  (luadranple,   traverse   ln_  .   __  09  70 

Bryans  Mill,  Tex _      _  221 

Buchanan    <iuadran;rle.    triaii;rulat  ion 

stations  In      .    ___    _    lori-K).-, 

Buck    Creek,    Ind .         24 

Buck  station,  Okla__-       ___          _      -  207 

Buffalo    Creek,    N.    r    .  .              ._    ^  ♦)<; 

Buffalo   station.    Va_    _           .           ___  100 

Bull    Creek.    Ind .           21 

Bullfrog;.    Nev    _    __           _-         155 

Bullllls  Lick.   Ky_          -_    2:{ 

Bull  station.   I'a- _    -      92 

Bull  station.  Va_    _____          _.    _  101 

IhiBch  station,   Nev _-.  \4K 


Busby  Creek,  N.  C— 
Busti  station,  N.  Y- 
Butter    quadrangle, 
in    — 

Byerstown.   Pa 

By  ram.  Miss 


Ohio,    traveme 


Pi«e. 

91 
69.70 

52 


Cache  Creek,  Cal 176 

Cactus  Peak  station,  Nev 148 

Caddo.  lA 45 

Caldwell  quadrangle,   Ohio,   traverse 

in    60.71 

Caldwell  station,  Va 104 

California,  traverse  In 175-177 

trlangulation  in 122-144,155-173 

California-Nevada  boundary  posts...     173 
Cambridge  quadrangle,  Ohio,  traverse 

in     . 69,71 

Camp.  Tex 218 

Campana  station,  N.  Mex_ -      108 

Campbell  station,  W.  Va 112 

Canas  station,  N.  Mex 108-109 

Cane  station,  Nev 149 

Caney  Fork.  Ky 34 

Cap  Branch,  Mo 59 

(Carolina  and  Northwestern  Railway.       65 

Carroll,  Ohio -'       88* 

Carter  station.  Va 101 

Cartwright.  Ky ^ 

Castle  Peak  station.  Cal 1^7 
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Chandler  station,   Okla 207 

Chaney,    Ind 21 

Chapel  mil.  Ala 4 

Chapman,  R.  IL,  work  of 141-197 

Charleston.  Ark 8 

Chattahoochee  River.  Ala 3,5 
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Cottonwood  station,  Wyo 233 

Countsvllle  station,  W.   Va 112 

Coxe  Creek,  Miss 55 

Cox  station.  Okia 205 

Crab  Orchard  Creek,  Ky 26 

CralB  station,  W.   Va 113 

Crater  station,  Cal 160 

Crescent.   I.a 41 

Creswell.  Ky 25 

Crippen  station,  Pa 02 

Crocodile  Lake.   La 42 

Cross  Plains  quadraOKle,  Wis.,  trav- 
erse In 116-117 

Croton,  Ohio 76 

<'rowders  Creek,  N.  C.-^ 65 

Crystal   Springs,   Miss 57 

Cumberland  quadrangle.   Ohio,   trav- 
erse In 6!>,  73 

Cupid,   Ky   23 

Curtis,    Cal    176 

Curtis  station.  Cal 128 

Cushing  stations.  OkIa 213,214 

Cusseta,  Ga 6 

CuBseta.  Tex 225 

Cuthand,  Tex 222 

Cuthand  Creek,  Tex 222 

Cynthia,  Miss 54 

I  Cypress,  Tex 221 
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Dalton,  Ky 25.26 

Damlansvllle,  111 12 

Dangerfleld.    Tex    218,222 

Darby  Camp,  Cal 176 

Darlen,  Wis 119 

Darwin  station,  Cal 160 

Davisvllle  station,  Cal 128 

Death  station,  (^al 142 

Deer  Mountain  station,  Mont 194 

Defiance,  Ohio 73 

Defiance  Junction.  Ohio 73 

Defiance  quadrangle,    Ohio,    traverse 

In    69,73 

De  Kalb,  Tex 223 

Delavan    quadrangle.    Wis.,    traverse 

In     117.119 

Dell,  Ky 34 

Delrose.  Tex   219 

Denver.    Pa   97 

Deranch  station,  Wyo 221>-230 

Desert  station.  W.  Va 108 

Deshler  quadrangle.  Ohio,  traverse  In  ((9.  74 

Des   Plaines  River 14 

Detroit,   Tex    217 

Devil  Peak  station,  i'al 137 

Dewey   station.   Cal 137 

Diamond  Lake,  111 14 

Diamond  station.  Nev 149 

Dillon.  Ohio 8.3.90 

Dixon.  MUs 56 

Dogmelle   station.    Mont 178-179 

Donaldsonvllle.  La 43 

Dorseyvllle  station.  Iji 44 

Ik)uble  station.  Cal 160 

Dovertown,   Ohio   81,90 
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Dresden.  Ohio 76 

Druses  Lake,  111 14 

Drygrove,  Miss 56,67 

Duncan  Hill,  Ind 22 

Duncans  Bridge.   Mo 59.60 

Dunnlgan  quadrangle,  Cal..  trlangu- 

latlon   In   122-136 

Dunnlgan  station,  Cal '    128 

Durlach,  Pa 97 

Duront,  Ohio 83 

Dutchtown,  La 39 

Dyer,   Ark   7 

K. 

Eagle  station,  Cal 137-138 

Earl,  N.  C 66 

East   Engle.   Ky 35 

Easy  station.  Wyo 233 

Echo,  Ark 10 

Edgerton,  Ohio 70 

Edmond  station.  Okia 212-213 

Edon  quadrangle,  Ohio,  traverse  In 69,  74 

Edmund     quadrangle,     trlangulatlon 

In    205-216 

Edwards,   Miss 51 

Edwards  quadrangle.  Miss.,  traverse 

In    50-51 

Elbeck,  Ga 6 

El  Capltan  station,  Cal 138 

Elgin,  111 14 

Elgin.  Joliet  and  Eastern  Hallway--         14. 

15.16 

Elizabeth,  Ind 24 

Elkhorn.  Cal 177 

Ellis,  ,T.   R.,   work  of 5,6,10,17,24. 

26.  33,  35,  48,  40,  .50,  58,  GO 

Ellis.  Ohio 71 

Elmville,  Ky 35 

Emerlne  station.   Mont 187 

Enoch  station,  Wyo 234 

Enon,  Ky 2f> 

Esparta  station.  Cal "_ 120 

Evans   Landing.    Ind 24 

Ewingsville,  Tenn 00 

Excollo,  Mo 50 

Excelsior,  Ark 8 

F. 

P'airvlew  station.   Cal 120 

Fallsburg,    Ohio    75,70 

Fenop  Corner  station,  Mont 170 

Fergus   station.    Mont 170 

Fertility,  Pa 06 

Filbert.    S.    C 65 

Flncastle  quadrangle,  Va.,  trlangula- 
tlon stations  In 103-105 

Fish  Peak  station.  Mont 188 

Fltzsimmons  Landing.  Ala 5 

Five  Points,  Ala 4 

Flat  station.   Cal 138 

Flat  Top  station.  Va 105 

Flatwood  quadrangle,  W.  Va.,  trlan- 
gulatlon  in    100-116 

Fllnn  station,  Okla 200-210 

Florence,  Cal ^ 170 
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Florence  quadrangle,  Miss.,  traverse 

In    50-51,52-53 

Florin,  Pa 95 

Floumoy,  La 45 

Floyd  quadrangle,  Va.,  trlangulatlon 

In    100-102 

Floyds   Fork,   Ky 18.19,38 

Foothill  station.  Cal 124 
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Foreman,  La 39 

Forest,  Ky 20 

Forest  Grove,  Mo 60 

Forks,  Miss . 57 

Fort  Mitchell,  Ala 5 

Fort  Smith,  Ark 7 

Fort   Smith  quadrangle.   Ark.,   trav- 
erse   in 6-10 

Forty  station,  Nev 150 

Fox  Pass  station,  Mont 179-180 

Fox  Peak  station.  Mont 188 

Fox  Ridge,  Ky 18 

Frame  station,  W.  Va 106 

Franklin  station,  Cal 124 

Fraseysburg  quadrangle,  Ohio,  trav- 
erse In 69,75-76 

Fredonia,  Ala 3-4 

Fredonia.  Ohio 77 

Fredonia.  Wls___: 121 

Freeland,  O^ilo 82,83 
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"Frisco"  Railroad 7,9 

Frontenac,  111 16 

Fnlton,  Ohio 80 
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219 

25 


Gladewater.  Tex 

Gladstone,  Ky 

Glassrock.  Ohio 

Glensboro.  Ky 

Goddard  station.  Cal 

(toddys  Corners.  Miss 

(^oldfield.   Npv 

(loldfleld   region.   Nev.,   trlangulatlon 

In     155,  173-175 

Gold  mil,  Ala 4 

Gold  Mountain  station,  Nev,.-  ^45, 173-174 


86 
37 

156 
57 

L53 


INDEX. 


241 


Page. 

Goodhope,  La 39 

Goodland,  Tex 223 

Goodland  station,  Tex— _* 223 

Goshen,  N.  C 64 

Goucher,  S.  C 68 

Goula  Bayou,  La 44 

Grafton.  Cal 176 

Grand  Bayou,  La 43 

Granite  sUtlon,  Utah 226-227 

Grant,  Tex 223 

Granville,  Ohio 77 

Granville  quadrangle,  Ohio,  traverse 

In    69.76-77 

Grape  station,  Cal 143 

Gratiot,  Ohio 89 

Grays  Bend,  Cal 177 

Great  Coharle,  N.  C 63 

Greene  Crossing,  Miss 54 

Greenfield.   Miss 53 

Greens  Mill,  Ind 21 

Green  station,  Cal 130 

Green  station,  W.  Va 107 

Greenwood,  Ark 8 

Greenwood,  La 45 

Greggs,  III 17 

Gregory,   Ky   .33 

Grossetete,  La 41 

Grossetete  quadrangle.   La.,  traverse 

In    40-»- 

Grover  Hill,  Ohio 72 

Gudgel,   Ky 37 

Gunstock  station,   W.  Va 111 

Guthrie,  Okla   216 

Guthrie  astronomic  pier,  Okla 216 

Guthrie  quadrangle,    Okla.,    traverse 

In    216 

trlangulatlon  in 205-216 

Guthrie  station,  Okla 210 

H. 

Hackett,   Ark 8 

Hagers  Grove,  Mo 61 

Haggln  station,  Mont 188-189 

Halleck,  Ga 6 

HallsvlUe.  Tex 218 

Hamler,   Ohio   81 

Uannlbal  and  St.  Joseph  Railway.-  59,60 

Hanover,    Ohio 75,80 

Hanover  Electric  Railroad 80 

Ilarger  station.  Okla 208 

Harrison  station,  W.  Va 110-111 

Harrlsvllle,   Miss    52 

Hartford.  Ark 1 9 

Hartford  quadrangle.   Wis.,   traverse 

in 119-120 

Hartland,    Mich 48 

Harvey  station,  Mont : 189 

Hatton,  Ky 36 

Hawkins,  G.  T.,  work  of 46, 

48,49,116,  117.  119 

Hawkins,  Mo 60 

Haycock  station,   Va *  100 

Hayne,  N.  C 63 

Hebron,  Ohio 87 

(leckla  station,  Cal 167 
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Ueistand,  Pa 96 

Uellam,  Pa 95 

Henpeck  Corners, 'Ohio 79 

Henrietta,  N.   C^ 67 

Herder  station,  Wyo 231 

Hesler,  Ky 35 

Hickory  Corners.   HI 14 

Hlcksville,   Ohio 70 

Highhlll,    Ohio    82 

Highland,  HI 11 

Highland  Park,  Ky 23 

High  Sierra  region,  Cal.,   trlangula- 
tlon in  ___. 155-172 

High  station,  W.  Va 107-108 

Highwater,  Ohio 77 

Hllgard  station.  Cal 156 

Hinckley,    Tex    223 

Hines  station,  Cal 130 

Hobton,   N.   C 64 

Hockersvllle,  Pa 94 

Hocking   Valley    Railway 88 

Hodgeson,  H.  H.,  work  of 205 

Hoertz,  Ky   18 

Ilolgate.  Ohio 81 

Holland,  Ohio 85 

Homer.  Ohio 76,79 

Hood,  Ky 25 

Hooker,    Ohio    . 84.85 

Hooks,  Tex 224 

Hopevilla,   La 39 

Hopevllle,  S.  C 66 

Horse  station,  Cal 167 

Hot  station,   Utah 227 

Howell    quadrangle.    Mich.,    traverse 

in    46 

Howe  station,  Mont 184 

How   Ridge,   Ky 25 

Hubers,  Ky 18 

Hughes,  Tex 218.222 

Hugo,  Tex 223 

Hummelstown,   Pa 94 

Humphreys  station.  Cal 157 

Hunters  Creek,  Mich 47 

Hylton  station,   Va 101-102 

I. 

Iconlum,  Tenn   98 

Illinois,  trlangulatlon  in 10-17 

Illinois  Central   Railroad-   15,  25,  52.  54,  56 

Independence,  Cal   160 

Indiana,   traverse  in 17-24 

Indian  station,  Okla 214 

Indian  Territory-Arkansas  boundary       7.  9 

Iron    station,    Utah 227 

Isleta,  Ohio 80,81 

Isleta  station,  N.  Mex 199.  203 

Itasca,   111 15 

J. 

Jabez,   Ky   34 

Jack  Pot  station,  Wyo 234 

Jacks  Knob  station,  Ky 33 

Jackson,  Mi99 54 
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In    -__  GO-ni,  53-54 

JacksonTllle,  Mo 59 

Jamestown,  (>a 5 

Jamestown,   111 11 

Janesville,  Wis 118 
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in    - 117-118 
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Johnsons  Ferry,  Miss 53 

Johns  station,  Cal 125 
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Jones  Creek,  La 39 
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Judith   station,    Mont 180 

Jumbo    station,    Nev 150^ 
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Kaiser  station,  Cal 156-157 

Kansas  City   Southern   Railway 45, 

224,  225 

Kaweah  Mountain  station,  Cal 171 

Kawlch  station,  Nev 150 

Kelleyvllle,  Tex 219 

Kendall  quadrangle,  Cal..  triangula- 

tlon  in 178-184 
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Kerr.    Ind 24 

Kildnre.  Tex 220 

Klndcrhook,   Pa 95 

KingH  Mountain.  N.  C 05,60 

Klnjjis    Mountain   quadrangle,    N.    C, 

traverse   in 64,65-66 

Klnj:s  Mountain  station,  N.  C 65 

Kite  station,  W.  Va 109 

Knight.  Ohio 73 
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La  Joya.  N.  Mex 204 
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Lees  Creek,  Ark . 7 

Lemltar  station,  N.  Mex 204 

Lenoir,  Tex 223 

I^ntner,  Mo 61 

Leonard  quadrangle,  Mich.,  traverse 

in    46-47 

Lewlston  station,  Mont 183 

Liberty,   Ark 8 

Liberty,  Tenn 98.99 

Liberty  station,  Tenn 98 

Licking  Creek.  Ohio 90 

Linden,  Tex 225 

Llndsy's  ranch  station,  Mont 184 

Llsman,  Ky 26 

Little  Beach  Creek,  Ky 37 

Little  Fabius  River,  Mo 62 

Little  Mount.  Ky 37,38 

Little  Otter  quadrangle.  W.  Va.,  trl- 

angulatlon  In 106-116 

Little  Thlckety  Creek,  S.  C 68 

Little  Walnut  Creek,  Ohio 88 

Little  Whlteoak  Creek,  Miss 57 

Lloyds  Corners,  Ohio 80 

Lochanour,  Cal 176 

Ix)ck,  Ohio 76 

Ijockwood,  Miss 57 

Lodl,  Tex 220 

I^gan  quadrangle.  Ohio,  traverse  ln_  69,  77 

I^mhard  station.  111 15 

Lone  Mountain  station,  Nev—   145-146, 174 

Longrun,  Ky 38 

Longview,  Ala . 2 

Longvlew  Junction,  Tex 218 

Ia>s  Lunas  station,  N.  Mex 204 

liOst  Cabin  quadrangle.  Wye,  trlan- 

gulation    in 229-235 

Lucero,  N.  Mex 232 

Louisiana,  traverse  In 39-45 

Louisiana  Central   Railroad 41,42 

Luis  Lopez  station,  N.  Mex 204 

Louisville,    Ky    18.19,23 

survey  of 26-:i2 

Louisville  and  Nashville  Railroad 2. 

18,  19,  20.  23,  36,  38 
Louisville  quadrangle,    Ky.,   traverse 

in 17,18-19 

Lucas  ford  of  Salt  River,  Ky 38 

Luck   Creek.   N.   C__  — 67 

Lucknow,   Miss 53 

Lukens  station.   W.   Va 110 

Lula.  Miss .55 

Lunas.   N.   Mex 202-203 

Lyell  station,  Cal 168 

Lyndon.  Ky 19 

Lyondale.  Ohio 81 

M. 

McClure   quadrangle,    Ohio,    traverse 

In     69.78 

Mcl^lroys.  Ohio 77 

McFarland  Creek.   Ky 34 

McLaughlin.   Fred,   work  of . 226 

McLuney,  Ohio , 81 

McNaIr,  E.  L.,  work  of 3.  R,  12,  15.  90 

Maco»,  Mo ..,...___-__«____, 5^ 
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^lacon  quadrangle,  Mo.,  traverse  In_  58, 

50-00 

l^IadisoD,  Miss 53 

ZMadl8on  astrouonilc  station.  Wis IIG 

Magdalena  station,   X.   Mex 204 

Magruder  station.   Nev 174 

Mahogany  station.   Cal 171-172 

Mahogany  station,    Wyo 2.S0 

Maiden  quadrangle,  Monr.,  triangula- 

tlon   in 178-1S4 

Mallon  quadrangle,  Okla.,  trlangula- 

tion   in 205-210 

Malott.    Ky    10 

Mai  station,  Nev 151 

Malta,  Tex 224 

Mansfield.   Ark    10 

Manstield    quadrangle.    La.,    traverse 

In     44-45 

Mareoot,  Ala w- 4 

Maringouin,  La 42 

Marshall,  Tex 220 

Martlnslmrg,    Ohio 79 

Matamora,  Mich 47 

Maud,   S.  C «8 

Mayville.   Wis 120 

Mazomanle,  Wis 117 

Meadows,  Ala 4 

Meadows,  Ark 7 

Meacham.    Ill    15 

Meas  station.  N.  Y 91 

Mechanicsburg,  Pa 98 

Memphis,   Ind 21 

Merrick  quadrangle,  Okla.,  triangula- 

tion   in 205-216 

Mesa  station.  Cal 130 

Mesa  station,   Nev 151 

Mesecher  station,  Okla 208 

Metamora,  Ohio 85 

Michigan,  traverse  in 46-50 

Michigan  Central  Railway 47 

MIddletown,  Ky 19 

MiddletowD  quadrangle,  Pa.,  traverse 

in     :. 04-96 

Midland  nty.  Ark 0 

Midland  Valley  and   "  Frisco  '  Rail- 
road      8 

Midland  Valley  Railroad - 8,9 

Midway,  Ohio 73 

Milford   quadrangle.    Mich.,    traverse 

in    48 

Military  Springs,  Ky 34 

Milk,   Ky 38 

Mill  Creek,  Pa 96 

Mlllcreek   Mountain,    Ark 8 

Miller8i)ort.   Ohio    87 

Millsprings.  Ky 34 

Millstone  station,  W.  Va 100 

Millway  station.  Pa 07 

Millwood.  Pa 96 

Milton.  Tenn 00 

Milton    (;rove.    Pa 95 

Mlnnora  quadrangle.   W.   Va..  trlan- 

gulatlon   in 106-116 

Mississippi,    traverse    in 50-57 

Missouri,  traverse  in 58-62 
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Missouri,    Kansas    and    Texas    Rail- 
way 45,  218,  219,  220.  221-222 

Missouri   Pacitlc   Railway 7 

Moats,  Ohio t50 

Moccasin       Mountains      quadrangle, 
Mont..        triangulatlon 

in    17S-184 

Mohaffeys    Ferry.    Miss 52 

Mono  station,   Cal 168 

Montana,   triangulatlon   in 17H-106 

Montezuma  station.  Nov 146.  175 

Montlcello  quadrangle,  Ky.,  traverse 

in    3334 

Montlcello  station,  Cal 131 

Montpelier    (luadrangle,    Ohio,    trav- 
erse In 60.  78-70 

Montreal,  Ark 0 

Monument  station,  Cal 168 

Mooresboro,  N.  C 67 

Mooresboro  station,  N.  C 67 

Moore  station.   Mont 180 

Mooringsport,  La 45 

Morgan   station,   Cal 161 

Mottenville.  N.  C 64 

Mound  station,  Okla 214 

Mount  Airy,   Pa 07 

Mount   Eden,   Ky 37 

Mount  Horeb,  Wis 116 

Mount  Pleasant,  Miss 57 

Mount  Pleasant,  Tex 221,222 

Mount     Pleasant    quadrangle,    Tex.. 

traverse   in    __.   217,  221   222 

Mount   Salem,   Mo 62 

Mount     Vernon     quadrangle,     Tex., 

traverse    in    217.  222 

Mount  Wade,  Miss 57 

Mount   Washington,    Ky 18.  10 

Mule  station,  W.  Va 100 

Mumma  station,  Cal 131 

Myrtlstown,    La    45 

N. 

Natchez  Bayou,   La 43 

Natchez    I^ke.    La 43,44 

Neapolls,  Ohio 78 

Nelson  station.  Pa 03 

Neosho.    Wis    120 

Nevada,  triangulatlon  in 144-^155, 

173-175,  226.  220 
Nevada-California   boundary   posts- _        173 

New  Albany.   Ind 22 

New  Albany  quadrangle,   Ind.,  trav- 
erse in 17.22 

Newark.  Mo 62 

Newark,  Ohio 80 

Newark    quadrangle,    Ohio,    traverse 

In 60,  70-80 

New  Baden.  Ill 12 

New  Boston,  Tex 224 

New  Chicago  station,   Mont 100 

New    Comerstown   quadrangle,   Ohio. 

traverse    in 60.  8(>-hl 

New  Ferry,  N.  C ^ 67 

New   Holland  quadrangle.  Pa.,  trav- 
erse   In 06  07 


Bull.  310—07 17 
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New  Hudson,  Mich 48 

New  IjexlngtoD.  Ohio 81 

New     I^xlDRton    quadrangle,    Ohio, 

traverse    In (50,  81 

Newman.   Miss   ,>7 

Newmans  Creek,  Miss 5H 

New  Mexico,  trlangulation  In l!»7-205 

New  Rosedale,  La 42 

New  York,  trlangulation  In 90-91 

Ney.  Ohio 09 

Nichols  station,  W.  Va US 

Noel   station.    Va 102 

North  iwse  station,  N.  Mex 191>-20O 

North  Carolina,  traverse  In 03-4)8 
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